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EXECUTIVE SUMMARY 

The Department of Navy (Navy), the lead agency, conducted this Five-Year Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) review at the former 
Richards-Gebaur Air Force Base (AFB) with regulatory oversight from the United States 
Environmental Protection Agency (USEPA) Region 7 and Missouri Department of Natural 
Resources (MDNR).  The Five-Year Review was prepared in accordance with the USEPA 
Comprehensive Five-Year Review Guidance (USEPA, 2001). This document addresses remedy 
components and Remedial Actions (RAs) that have been implemented within operable unit (OU) 
2 Groundwater, Sites SS- 003 (Oil Saturated Area) and SS-009 (Fire Valve Area) for which there 
is a Record of Decision (ROD) in place. 
  
The objective of this Five-Year Review is to evaluate current remedies at former Richards-
Gebaur AFB and to determine whether the remedies remain protective of human health and the 
environment in accordance with the requirements outlined in the ROD.  The protectiveness of 
the remedies was evaluated through review of reports, site visits and inspections, and community 
involvement in the form of advertisements, information repositories and interviews with 
stakeholders.  In addition, the objective of the Five-Year Review Report is to identify any issues 
that may be preventing a particular remedy from functioning as designed or as appropriate, and 
that could endanger the protection of human health and the environment. 
 
This Five-Year Review constitutes the second required review/reporting cycle for the former 
Richards-Gebaur AFB, OU 2, Sites SS-003 and SS-009.  A summary table of the OU 2 sites 
reviewed, documents reviewed, RODs, remedial action objectives (RAOs), and Remedy 
Components is provided as Table ES-1. This table also summarizes the protectiveness 
statements, and recommendations for each site. 
 
Overall the remedy for OU 2 Groundwater at Sites SS-003 and SS-009 is protective of human 
health and the environment. 
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Table ES-1.  Five-Year Review Summary Table 
 

 
 

 

 

 

 
Operable Unit 2 – Groundwater 

 

Data and Documents Reviewed RAOs Remedy Components Protectiveness 
 

Recommendations 

    SS-003 Oil Saturated Area 
 
First Five Year Review for 
Former Richards-Gebaur AFB, 
March 2007 
 
ROD, July 2004 
 
Long Term Monitoring Plan for 
Groundwater (Operable Unit-2), 
March 2005 
 
Land Use Control/Institutional 
Control Management Plan, 
August  2005 
 
Environmental Condition of 
Property Report, April  2006 
 
Finding of Suitability to Transfer 
Marine Corps Activity, October 
2011 
 
LTM Reports 2006-2011 

 
Prevent human exposure to 
contaminated groundwater with 
contaminant concentrations that pose 
risks greater than 1X10-4 to 1X10-6 
(carcinogens) or a hazard index of 1 
(non-carcinogens) for the reasonable 
maximum exposure scenario.   

 
Land Use Controls (LUCs) 
-Prohibit extraction and use of 
groundwater 
-Prohibit land surface activities 
that may interfere with or 
damage the on-site monitoring 
wells 

 
The remedial actions are 
protective of human health 
and the environment and 
are anticipated to remain 
protective in the future.   
LUCs prohibiting 
extraction and use of 
groundwater are adequate 
to ensure that exposure to 
unacceptable risk does not 
occur in the future.  

 
Continue LUCs until RACGs are 
met.   

 
 

 
LTM to support the LUCs and 
allow systematic, periodic 
evaluation of site groundwater 
quality to help ensure that the 
established LUC boundaries fully 
encompass the contaminated 
plumes and provide data to 
support terminating LUCs when 
RACGs are achieved 
 

 
COC concentrations 
indicate that the 
groundwater plumes remain 
inside the LUC boundaries, 
and there is no indication 
that off-site migration is 
occurring. 

 
Reduce monitoring to every other 
year beginning in April/May 2013.  
This will support the Five-Year 
Review.   
 
If results of samples are below 
RACGs, a follow on sampling 
event should be scheduled at least 
three (3) months later but no longer 
than one (1) year after the  initial 
sampling event to determine if 
RACGs have been achieved.   



 Second Five-Year Review OU 2 Sites SS-003 and SS-009 
  

 
 
 

 

 

 

 

 

 

 

 

This page is intentionally left blank. 
 



 Second Five-Year Review OU 2 Sites SS-003 and SS-009 

Former Richards-Gebaur AFB                           ES-3  September 2012  
 

Table ES-1.  Five-Year Review Summary Table (continued) 
 

Operable Unit 2 –  Groundwater 
 

Data and Documents Reviewed RAOs Remedy Components Protectiveness 
 

Recommendations 

     SS-009  Fire Valve Area 
 
First Five Year Review for 
Former Richards-Gebaur AFB, 
March 2007 
 
ROD, July 2004 
 
Long Term Monitoring Plan for 
Groundwater (Operable Unit-2), 
March 2005 
 
Memorandum of Agreement for 
the Transition of the 
Environmental Program of 
Richards-Gebaur Air Force Base 
between Unites States Marine 
Corps and Air Force Base 
Conversion, August 1998 
 
Amendment to Memorandum of 
Agreement for the Transition of 
the Environmental Program at 
Richards-Gebaur Air Force Base 
between Unites States Marine 
Corps and Air Force Real 
Property Agency, December 2004 
 
Land Use Control/Institutional 
Control Management Plan, 
August  2005 
 
Environmental Condition of 
Property Report, April  2006 
Finding of Suitability to Transfer 
Marine Corps Activity, October 
2011 
 
LTM Reports 2006-2011 

 
Prevent human exposure to 
contaminated groundwater with 
contaminant concentrations that pose 
risks greater than 1X10-4 to 1X10-6 
(carcinogens) or a hazard index of 1 
(non-carcinogens) for the reasonable 
maximum exposure scenario.   

 
LUCs 
-Prohibit extraction and use of 
groundwater 
-Prohibit land surface activities 
that may interfere with or 
damage the on-site monitoring 
wells 
 

 
The remedial actions are 
protective of human health 
and the environment and 
are anticipated to remain 
protective in the future.   
LUCs prohibiting 
extraction and use of 
groundwater are adequate 
to ensure that exposure to 
unacceptable risk does not 
occur in the future. 

 
Maintain LUCs on the site until 
RACGs have been met 

  
LTM to support the LUCs and 
allow systematic, periodic 
evaluation of site groundwater 
quality to help ensure that the 
established LUC boundaries fully 
encompass the contaminated 
plumes and provide data to 
support terminating LUCs when 
RACGs are achieved 
 

 
COC concentrations 
indicate that the 
groundwater plumes remain 
inside the LUC boundaries, 
and there is no indication 
that off-site migration is 
occurring. 

 
Reduce monitoring to every other 
year beginning in April/May 2013.  
This will support  the Five-Year 
Review.   
 
If results of samples are below 
RACGs, a follow on sampling 
event should be scheduled at least 
three (3) months later but no longer 
than one (1) year after the  initial 
sampling event to determine if 
RACGs have been achieved.  . 
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Five-Year Review Summary Form 

 

 
 

 

 

 

 

 

SITE IDENTIFICATION 

Site Name:   Former Richards-Gebaur Air Force Base, OU2:  Sites SS-003 and SS-009 

EPA ID:  M09571824292 

Region:  7 State: MO City/County:  Belton/Cass  

SITE STATUS 

NPL Status:  Non-NPL 

Multiple OUs?  
No 

Has the site achieved construction completion? 
Yes 

 
REVIEW STATUS 

Lead agency: Other Federal Agency      
If “Other Federal Agency” was selected above, enter Agency name: US Navy 

Author name (Federal or State Project Manager):  Commander, NAVFAC Midwest and 
BRAC Program Manager Office Southeast 

Author affiliation:  US Navy 

Review period:  November 2011  - September 2012 

Date of site inspection:  December 22, 2011 

Type of review:  Statutory 
Review number:  2 

Triggering action date:  September 30, 2007 

Due date (five years after triggering action date): September 17, 2012 
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Five-Year Review Summary Form (continued) 
 
The table below is for the purpose of the summary form and associated data entry and does not 
replace the two tables required in Section VIII and IX by the FYR guidance.  Instead, data entry 
in this section should match information in Section VII and IX of the FYR report. 
 

Issues/Recommendations 
 

OU(s) without Issues/Recommendations Identified in the Five-Year Review: 
OU2 

 

Issues and Recommendations Identified in the Five-Year Review: 
 

OU(s): 2 
Groundwater 

Issue Category: No Issue 
Issue: N/A 

Recommendation: N/A 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Implementing 
Party 

Oversight 
Party 

Milestone 
Date 

Choose an 
item. 

Choose an 
item. 

Choose an 
item. 

Choose an 
item. 
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Five-Year Review Summary Form (continued) 
 
To add additional issues/recommendations here, copy and paste the above table as many times 
as necessary to document all issues/recommendations identified in the FYR report. 

Protectiveness Statement(s) 
Include each individual OU protectiveness determination and statement. If you need 
to add more protectiveness determinations and statements for additional OUs, copy 
and paste the table below as many times as necessary to complete for each OU 
evaluated in the FYR report. 

 

Operable Unit: 
2 - Groundwater 

Protectiveness Determination: 
Protective 

Addendum Due Date  
(if applicable): 
N/A 

Protectiveness Statement: 
The remedial actions at OU 2, Site SS-003 and SS-009 are protective of human health and 
the environment and are anticipated to remain protective in the future.  Groundwater at the 
former Richards-Gebaur AFB is not currently used for any purpose, and LUCs prohibiting 
extraction and use of groundwater at OU 2 Site SS-003 and Site SS-009 are adequate to 
ensure that exposures do not occur in the future.  The LTM program supports the LUCs and 
allows periodic evaluation of groundwater quality to help ensure that the LUC boundaries fully 
encompass the contaminant plume and remain protective of human health and the 
environment.  Overall, COC concentrations indicate that the groundwater plumes remain 
inside the LUC boundaries at both sites, and there is no indication that off-site migration is 
occurring. 

 

Sitewide Protectiveness Statement (if applicable) 
For sites that have achieved construction completion, enter a sitewide protectiveness 
determination and statement. 

Protectiveness Determination: 
Protective 

Addendum Due Date (if 
applicable): 
N/A 

Protectiveness Statement: 
The remedy at OU2 Groundwater at Sites SS-003 and SS-009 is protective of human health 
and the environment.  (The first Five-Year Review addressed both OUs 1 and 2.  OU 1 Sites 
included FT002 and ST005.  OU 2 Sites included SS003, SS006, SS009, SS012, ST005 and 
ST011.  This second Five-Year review will address OU 2 Sites SS-003 and SS-009 which are 
under the responsibility of the United States Marine Corps (USMC).  The other sites will be 
addressed in a separate Five-Year Review document prepared by United States Air Force 
(USAF).) 
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ACRONYMS AND ABBREVIATIONS 

amsl   above mean sea level 
AFB   Air Force Base 
AFRPA  Air Force Real Property Agency  
AR    Administrative Record 
ARAR   Applicable or Relevant and Appropriate Requirement 
bgs    below ground surface 
BRAC   Base Realignment and Closure 
CERCLA  Comprehensive Environmental Response, Compensation, and Liability  
    Act 
cfm   cubic feet per minute 
CFR    Code of Federal Regulations 
CLEAN   Comprehensive Long-term Environmental Action—Navy 
COC    chemical of concern 
CSM    Conceptual Site Model 
DCE    dichloroethene 
FOST   Finding of Suitability for Transfer 
HVAC   Heating, Ventilation and Air Conditioning 
IC    Institutional controls  
IRIS   Integrated Risk Information System 
IRP    Installation Restoration Program 
J&E   Johnson and Ettinger 
LTM    long-term monitoring 
LUC    land use control 
μg/L    micrograms per liter 
μg/     micrograms per meter cubed 
MCL    Maximum Contaminant Level 
MDNR  Missouri Department of Natural Resources 
MNA    monitored natural attenuation 
MW   monitoring well 
MOA   Memorandum of Agreement 
NAVFAC   Naval Facilities Engineering Command 
Navy    Department of the Navy 
NCP    National Contingency Plan 
NPL    National Priorities List 
OU    operable unit 
PCE    tetrachloroethene 
ppb    parts per billion 
RRG   Preliminary Remediation Goal 
PRB    permeable reactive barrier 
RA    remedial action 
RAB    Restoration Advisory Board 
RACG   Remedial Action Cleanup Goals 
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RAO    remedial action objective 
RBC    risk-based concentration 
RD    Remedial Design 
Rfc   reference concentration 
RfD   Reference Dose 
RI    Remedial Investigation 
ROD    Record of Decision 
RSL   risk-based screening level 
SARA    Superfund Amendments and Reauthorization Act 
SI    Site Investigation 
SVOC    semivolatile organic compound 
TCE    trichloroethene 
TPH   total petroleum hydrocarbons 
URF   unit risk factor 
USMC   United States Marine Corps 
USAF   United States Air Force 
USEPA   United States Environmental Protection Agency 
UU/UE   unrestricted use and unlimited exposure 
VI   vapor intrusion  
VOC    volatile organic compound 
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1.0   INTRODUCTION 
The Department of Navy (Navy), the lead agency, conducted this Five-Year Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) review at the former 
Richards-Gebaur Air Force Base (AFB) with regulatory oversight from the United States 
Environmental Protection Agency (USEPA) Region 7 and the Missouri Department of Natural 
Resources (MDNR).  The Five-Year Review was prepared in accordance with the USEPA 
Comprehensive Five-Year Review Guidance [Reference 1].  This document addresses remedies 
and Remedial Actions (RAs) that have been implemented within operable unit (OU) 2 
Groundwater, Sites SS-003 Oil Saturated Area and SS-009 Fire Valve Area for which there is a 
Record of Decision (ROD) in place. 
  
The objective of this Five-Year Review is to evaluate current remedies at former Richards-
Gebaur AFB and to determine whether the remedies remain protective of human health and the 
environment in accordance with the requirements outlined in the ROD.  The protectiveness of 
the remedies was evaluated through review of reports, site visits and inspections, and community 
involvement.   In addition, the objective of the Five-Year Review Report is to identify any issues 
found during the review, if any, and recommendations to address them. 
 
The Navy prepared this Five-Year Review Report pursuant to CERCLA 121 and the National 
Contingency Plan (NCP). CERCLA Section 121 states: 
 

If the President selects a remedial action that results in any hazardous 
substances, pollutants, or contaminants remaining at the site, the President 
shall review such remedial action no less often than each five years after the 
initiation of such remedial action to assure that human health and the 
environment are being protected by the remedial action being implemented. 
In addition, if upon such review it is the judgment of the President that action 
is appropriate at such site in accordance with section [104] or [106], the 
President shall take or require such action. The President shall report to the 
Congress a list of facilities for which such review is required, the results of 
all such reviews, and any actions taken as a result of such reviews. 

 
The USEPA interpreted this requirement further in the NCP as stated in 40 Code of Federal 
Regulations (CFR) 300.430 (f)(4)(ii): 
 

If a remedial action is selected that results in hazardous substances, 
pollutants, or contaminants remaining at the site above levels that allow 
for unlimited use and unrestricted exposure, the lead agency shall review 
such action no less often than every five years after the initiation of the 
selected remedial action. 

 
The statutory review process was initiated based on implementation of Land Use Controls 
(LUCs) at OU 2 in August 2002.   The first Five-Year Review was completed September 2007, 
[Reference 2].  The first Five-Year Review addressed both OUs 1 and 2.  OU 1 Sites included 
FT002 and ST005.  OU 2 Sites included SS003, SS006, SS009, SS012, ST005 and ST011.  This 
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second Five-Year review will address OU 2 Sites SS-003 and SS-009 which are under the 
responsibility of the United States Marine Corps (USMC).  The other sites will be addressed in a 
separate Five-Year Review document prepared by United States Air Force (USAF).  The current 
Five-Year Review for OU 2 Sites SS-003 and SS-009 is required because hazardous 
contaminants remain at concentrations exceeding criteria that allow for unlimited use and 
unrestricted exposure (UU/UE). 
 
The Navy conducted this five-year review of the remedial actions implemented at the former 
Richards-Gebaur AFB, OU 2 Sites SS-003 and SS-009 in Kansas City, Missouri (Figure 1-1) 
from December, 2011 through September 2012.  This report documents the results of that 
review.  Resolutions Consultants conducted the 2011 site visits and data analysis from the long 
term monitoring results as a task order under the Navy’s Naval Facilities Engineering Command 
(NAVFAC) Atlantic Comprehensive Long-term Environmental Action Navy (CLEAN) Contract 
Number N62470-11-D-8013.  HydroGeoLogic, Inc. conducted the 2007, 2008, 2009, and 2010 
site visits and data analysis from the long term monitoring results as a task order under the 
contract the USAF Contract Number FA8903-10-D-8596-0028.  Technical support for the 
technical assessment was provided by the Navy and Marine Corps Public Health Center.   
 

 
Figure 1-1. Location of Base and Sites 
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1.1 Facility Background 
 
Richards-Gebaur AFB was originally established in 1953 as Grandview AFB.  The installation 
was operated by the Air/Aerospace Defense Command until 1970, when the Air Forces 
Communication Service relocated its headquarters from Scott AFB, Illinois to Richards-Gebaur 
AFB, and assumed command.  In 1977, the Air Force Communication Service moved back to 
Scott AFB and Richards-Gebaur AFB became a Military Airlift Command base.  The Air Force 
Reserves assumed operational control of the installation in 1980 and remained the host 
organization until the installation closed in 1994 [Reference 2]. 
 
A Memorandum of Agreement (MOA) was signed in 1998 providing for the transfer of the 
management and execution management responsibilities of the Installation Restoration Program 
(IRP) from the Air Force Conversion Agency to the United States Marine Corps (USMC) 
[Reference 3].  As part of this MOA, the Air Force Base Conversion Agency agreed to complete 
actions at IRP sites SS-003 and SS-009, and obtain the necessary no further action, closure and 
decision documents from the appropriate regulatory agencies.   
 
The MOA was amended in 2004 [Reference 4] to indicate that the USAF would remain 
responsible for groundwater monitoring and implementation of land use control measures at the 
site until Fiscal Year 2007, including the five year review program review in Fiscal Year 2007, 
after which point the USMC assumed responsibility.  The property was formally transferred to 
the USMC in January of 2005.  
 
In December 2011, City of Kansas City, Missouri accepted the Quitclaim Deed for 
approximately 0.378 acres of land for Homeless Provider Assistance under the provisions of 42 
USC § 11411.  This property is a portion of parcel O formerly owned by the MCSC and 
described in the Finding of Suitability for Transfer (FOST) dated April 2006 [Reference 5].  This 
area is also within the boundaries of Site SS-009 and therefore constrained by the environmental 
requirements applicable to that site.  The City of Kansas City, Missouri entered a legally binding 
agreement dated January 20, 2011 with Heart N Hand Ministries, a Missouri non-profit 
corporation.  Heart N Hands uses the property for warehousing purposes only .There is no 
residential use of the property by Heart N Hand in support of homeless persons.  The use of the 
property for transitional housing or other residential purpose is restricted and any use of the 
property for that purpose would require additional actions and approvals.   
 
The FOST addresses the entire 8.40 acres making up Parcel O which included the 0.378 acres 
previously transferred to the Heart N Hands Ministries as well as the remaining 8.022 acres 
which was transferred to the Kansas City Port Authority on May 22, 2012 for the intended use as 
an intermodal freight hub support facility. 
 
The Navy currently manages the USMC environmental restoration program at SS-003 and SS-
009. The chronology of the property environmental responsibility and ownership are included in 
Table 1-1. 
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Table 1-1. Chronology of Ownership and Environmental Responsibility 

 

 
1.2 Report Organization 
 
The Five-Year Review for the former Richards-Gebaur AFB, OU 2, Sites SS-003 and SS-009 is 
organized as follows: 
 

• Executive Summary -  Five-Year Review process.  A summary table of OU 2 Sites SS-
003 and SS-009, documents reviewed, Remedial Action Objectives (RAOs), and Remedy 
Components is provided as Table ES-1. This table also summarizes the protectiveness 
statements and recommendations. 

 
• Section 1- Introduction and purpose of Five-Year Review.  Includes the background of 

Richards-Gebaur AFB, Sites SS-003 and SS-009 and the chronology of ownership and 
environmental responsibilities.  

 
• Section 2 - Description of the Five-Year Review process, including administrative 

components, site inspections, community involvement, interviews and the team members. 
 
• Section 3 – Background information on Sites SS-003 and SS-009, including the physical 

characteristics, land and resource use, history of contamination, initial response and the 
basis for taking action. 

 
Timeframe 

 
Site Description Property Ownership 

DoD 
Environmental 
Responsibility 

Documentation 

Prior 1941 Agriculture, Pasture, 
Undeveloped Non-DoD N/A N/A 

1941 – 1953 Grandview Airport Non-DoD N/A N/A 

1953 – 1994 Richards-Gebaur AFB USAF USAF N/A 

1994 – 1998 Air Force Real Property Agency 
(AFRPA) and Army Corps AFRPA and Army Corps AFRPA and Army 

Corps 
Base Closure and Realignment Act of 

1990 

1998 Sites SS-003 and SS-009 USMC AFB Conversion 
Agency MOA dated August, 1998 

2007 Sites SS-003 and SS-009 USMC USMC Amendment to MOA dated 
December 2004 

2006 Site SS-009, Parcel O USMC USMC FOST dated April 2006 – suitable for 
transfer 

2011 Site SS-009, Parcel O (partial), 
0.387 Acres 

City of Kansas City, 
Missouri Navy 

Quitclaim Deed dated December 
2011, transfer to Heart N Hands 

Ministries 

2011 Site SS-009, Parcel O (full 
parcel), 8.40 Acres 

City of Kansas City, 
Missouri Navy FOST dated October 2011 – suitable 

for transfer 

2012 Site SS-009, Parcel O, 8.013 
Acres 

Kansas City Port 
Authority Navy 

Quitclaim Deed dated May 2011 – 
Transfer to Kansas City Port 

Authority 
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• Section 4 – RAs including the RAOs, the selected remedy, Remedial Action Cleanup 

Goals (RACGs), cost, and progress since last Five-Year Review. 
 

• Section 5 – Technical assessment including responses to questions. 
 
• Section 6 – Issues 

 
• Section 7 – Recommendations and Follow-up Actions 

 
• Section 8 - Protectiveness Statements  

 
• Section 9 – Next Review 

 
References and Appendices are provided at the end of the document. 

 
2.0   FIVE YEAR REVIEW PROCESS 
The Five-Year Review for the former Richards-Gebaur AFB, OU 2, Sites SS-003 and SS-009 
was conducted in accordance with the Comprehensive Five-Year Review Guidance [Reference 
1].  Remedy protectiveness for OU 2, Sites SS-003 and SS-009 was evaluated through document 
reviews, site inspections, and community involvement activities as described in the subsections 
below. 
 
2.1 Document Review 
 
This Five-Year Review consisted of a review of site-specific documentation for each site.  First, 
the ROD for OU 2 [Reference 6] was reviewed to identify the potential risks to human health 
and the environment, RAOs, selected remedy, and applicable or relevant and appropriate 
requirements (ARARs). The Long Term Monitoring Plan for Groundwater (Operable Unit-2) 
[Reference 6] was then reviewed to evaluate the design components for the remedy, monitoring 
requirements, and LUC boundaries. To confirm that the remedies were operational and 
functional in accordance with the RAOs, monitoring reports; including Land Use 
Controls/Institutional Control Management Plan [Reference 8]  and Long-term Monitoring 
(LTM) Reports; were also reviewed to assess remedy performance and continued protection of 
human health and the environment.  
 
Table ES-1 summarizes the documents reviewed for each site. 
 
2.2 Site Inspections 
 
Annual site inspections were conducted from 2007 through 2011 as part of the annual LUC 
monitoring program and will continue to be conducted until the RAOs established in the ROD 
for OU 2 are met for sites SS-003 and SS-009.   The dates and specific information for each 
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LUC/Institutional Controls (ICs) inspection is provided in table 2-1.  Additional site inspections 
were not deemed necessary for the five year review. 
 

Table 2-1. Documentation of LUC Inspections 
 

Site SS-003  Oil Saturated Area 

 
Date of 

Inspection 
 

 
Reason for 
Inspection 

 
Inspector 

 
Activities and Documentation of 

Completed Checklists 

 
Results 

October 1, 2007 LUC/IC 
Monitoring 

HydroGeoLogic, 
Inc. 

Site Visit, Annual Monitoring Report for 
Site SS-003, August 200 No violations or concerns noted. 

November 6, 2008 LUC/IC 
Monitoring 

HydroGeoLogic, 
Inc. 

Site Visit, 2008 Annual Monitoring 
Report for Site SS- 003, September 2009 No violations or concerns noted. 

November 24, 2009 LUC/IC 
Monitoring 

HydroGeoLogic, 
Inc. 

Site Visit, 2009 Basewide Groundwater 
and Land Use Controls/Institutional 
Controls Monitoring Report, July 2011 

A land disturbance was noted, but 
there was no concern because the 
disturbance was associated with 
the well installation approved by 
the MDNR as part of LTM. 

October 27, 2010 LUC/IC 
Monitoring 

HydroGeoLogic, 
Inc. 

Site Visit, 2010 Basewide Groundwater 
and Land Use Controls/Institutional 
Controls Monitoring Report, August  2011 

No violations or concerns noted. 

December 22, 2011 LUC/IC 
Monitoring 

Resolutions 
Consultants 

Site Visit, Draft 2011 Groundwater 
Monitoring and Land Use Controls 
Report, May 2012 

No violations or concerns noted. 

Site SS-009  Fire Valve Area 

 
Date of 

Inspection 
 

 
Reason for 
Inspection 

 
Inspector 

 
Activities and Documentation of 

Completed Checklists 

 
Results 

October 1, 2007 LUC/IC 
Monitoring 

HydroGeoLogic, 
Inc. 

Site Visit, Annual Monitoring Report for 
Site SS 009, August 2009 No violations or concerns noted. 

November 6, 2008 LUC/IC 
Monitoring 

HydroGeoLogic, 
Inc. 

Site Visit, 2008 Annual Monitoring 
Report for Site SS009, September 2009 No violations or concerns noted. 

November 24, 2009 LUC/IC 
Monitoring 

HydroGeoLogic, 
Inc. 

Site Visit, 2009 Basewide Groundwater 
and Land Use Controls/Institutional 
Controls Monitoring Report, July 2011 

No violations or concerns noted. 

October 27, 2010 LUC/IC 
Monitoring 

HydroGeoLogic, 
Inc. 

Site Visit, 2010 Basewide Groundwater 
and Land Use Controls/Institutional 
Controls Monitoring Report, August  2011 

No violations or concerns noted. 

December 22, 2011 LUC/IC 
Monitoring 

Resolutions 
Consultants 

Site Visit, Draft 2011 Groundwater 
Monitoring and Land Use Controls 
Report, May 2012 

No violations or concerns noted. 
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2.3 Community Involvement 
 
A public notice announcing the initiation of the five-year review was published in the Kansas 
City Star, a newspaper in the City of Kansas City, County of Jackson, State of Missouri on 
January 25, 2012 as shown in the affidavit included in Appendix A. 
 
The final five-year review report will be placed in the information repository at Grandview Mid-
Continent Public Library and the Administrative Record (AR).  A second public notice will be 
published announcing the completion of the five-year review and its availability at the library.  
The restoration advisory board (RAB) for the former Richards-Gebaur AFB was adjourned in 
November 2003, based on unanimous agreement of the RAB members, and no response was 
received from public notices published in November 2005, to determine whether there was 
public interest in restarting the RAB as discussed in [Reference 2]. 
 
2.4 Interviews 
 
Formal interviews by telephone were conducted with the USMC Reserves on May 14, 2012, 
Kansas City Port Authority on May 11, 2012 and the Heart N Hands Ministries on May 7, 2012.   
The results of the interviews were positive.  The requests for points of contact and additional 
information were forwarded to the appropriate Navy and Kansas City Port Authority personnel.  
The details of the interviews are included in Appendix B. 
 
Additional information was gathered from the Air Force, regulatory agencies, and current 
property owners on an “as needed” basis, through informal conversations, and project meetings.  
In particular, extensive information was captured regarding future land use, building use and 
characteristics, and regulatory requirements at project meetings on May 2, 2012.   
 
2.5 Team Members 
 
The USMC conducted the five-year review, in accordance with their role as the CERCLA lead 
agency for the former Richards-Gebaur AFB, OU 2 Sites SS-003 and SS-009, with technical 
support from the Navy. 
 

• Janice Nielsen, NAVFAC Atlantic (LANT) was the team leader.   She provided oversight 
of all aspects of the review and approved the final five-year review report. 

• Timothy Riordan, P.E., NAVFAC LANT provided technical support, coordinated with 
stakeholders, attended site visits and provided oversight for the review. 

• Donna Caldwell, P.G., NAVFAC LANT provided technical support and expertise for the 
vapor intrusion aspects of the review. 

 
3.0 SITE HISTORY AND BACKGROUND 

The former Richards-Gebaur AFB originally encompassed approximately 2,400 acres.  It closed 
on September 30, 1994, pursuant to the Defense Base Closure and Realignment Act of 1990 and 
recommendations of the Defense Base Closure and Realignment Commission (BRAC).  At base 
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closure, Richards-Gebaur AFB was comprised of 429 acres of land that included 244 acres in the 
main cantonment area and 185 acres at the Belton Training Complex.   
 
OU 2 was established to address groundwater contamination issues on the 429 acres of land that 
remained under Air Force control at the time of base closure in 1994.  Extensive groundwater 
investigation was conducted for OU 2 at locations across the installation and groundwater was 
found to have tetrachloroethene (PCE), trichloroethene (TCE), cis-1,2-dichloroethene (DCE), 
1,1-DCE and vinyl chloride above the RACGs.  Site SS-003 was found to have groundwater 
contaminated with TCE in excess of the RACGs and SS-009 was found to have groundwater 
contaminated with PCE, TCE, cis-1,2-DCE, 1,1-DCE and vinyl chloride in excess of the 
RACGs. [Reference 6] 
 
The LTM and LUC remedy for all of the sites at Richards-Gebaur was selected and implemented 
by the Air Force, USEPA and MDNR in 2004 as documented in the Final Record of Decision 
(Operable Units 1 and 2) [Reference 2]. The Navy will continue to follow the guidelines and 
procedures described in the ROD for sites SS-003 and SS-009.  
 
3.1 Site SS-003 
 
Site SS-003, Oil Saturated Area (Figure 3-1) is located in the southern part of the former base, 
situated near the southeast corner of the intersection of East 155th Street and Bales Avenue and 
south of Building 703. The site was used to store waste oil products generated by vehicle 
maintenance from the mid-1950s to the late 1980s [Reference 9]. The site is currently used as a 
vehicle maintenance and storage facility known as the Humvee Area. The adjacent fenced area 
located south of the Humvee Area is used for base facility maintenance operations. 
 

 
Figure 3-1. Site SS-003 Oil Saturated Area 
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Investigations in 1986 and 1989 identified a small area of total petroleum hydrocarbon (TPH) 
contamination in soil at the site. Approximately 42 cubic yards of contaminated soils were 
removed from the site in 1991 and 1992.  Additional sampling conducted during the Remedial 
Investigation (RI) in 1999 to 2000 did not identify any additional soil contamination. This RI 
identified an area of chlorinated solvent groundwater contamination encompassing 
approximately 2.7 acres [Reference 2].  
 
The source of the groundwater contamination is unknown, but is suspected to have originated 
from historical activities at the former waste oil storage area. The chemical of concern (COC) in 
groundwater at SS-003 is TCE, which has historically been detected at concentrations above the 
RACG. The highest groundwater concentrations have generally been located west and south of 
Building 703 [Reference 10]. 
 
The chronology of site events is shown on Table 3-1. 

 

Table 3-1. SS-003 – Chronology of Site Events  
 

 
Document 

 
Date Activities 

 
AR # 

Installation Restoration Program 
Records Search for Richards-
Gebaur Air Force Base, Missouri 

1983 Identified oil stained soil 
2 

Soil Investigations  1986 and 
1989 

Identified small area of petroleum hydrocarbon contamination in 
soil 

N/A 

Installation Restoration Program 
Phase II Confirmation/ 
Quantification, Stage 2 

July 1988 

Collected soil, sediment, and surface water samples. Identified 
TPH compounds and lead at elevated concentrations in soil. 
Recommended excavation of affected soils. Concluded that 
impacted soil originated from a spill of waste oil previously 
stored at the site. 

14, 
15,  
16 

Remedial Investigation (RI) at 
Richards-Gebaur Air Force Base, 
Belton, Missouri, for,FT002 – 
North Burn Pit,SS003 – Oil 
Saturated Area,SS004 – Hazardous 
Waste Drum Storage, ST005 – POL 
Storage Yard 

October 
1991 

Collected additional soil samples and evaluated concentrations of 
volatile organic compounds (VOCs), semi-volatile organic 
compounds (SVOCs), and metals. Identified no additional areas 
of contamination and determined that existing impacts had not 
migrated off-site. A risk assessment was performed and 
concluded that potential risk was limited to direct contact of soil 
by site workers. 

37 

Interim Remedial Action for 
SS003, Oil Saturated Area & 
SS004, Hazardous Waste Drum 
Storage, Final Closure Report 

September 
1992 

 

Performed excavation of approximately 42 cubic yards of soil 
contaminated with TPH and lead. The area was backfilled with 
clean fill and resurfaced to match original conditions. 

47 

Final Preliminary Groundwater 
Assessment, Oil Saturated Area 
SS003),Hazardous Waste Storage 
Area (SS004), Hazardous 
Materials Storage (SS006), 
and Fire Valve Area (SS009) 

November 
1996 

 

Installed three monitoring wells to evaluate site groundwater. 
Results indicated that all concentrations (TPH, VOCs, and 
metals) were below maximum contaminant levels (MCLs). Site 
was recommended for closure because source was previously 
excavated and no groundwater impacts were identified. 

140 

Remedial Strategies for 
VOCs in Groundwater 
 

September 
29, 

2000 
 

Development of strategy to address VOCs in groundwater. 
Evaluated remedial alternatives. Recommended pursuing a 
Negligible Impact on Water Quality determination with 
Monitored Natural Attenuation (MNA) as a contingency.  

215 
 

Richards-Gebaur AFB 
Basewide Remedial 
Investigation (SS 003 Oil 
Saturated Area), RI Report 
 

December 
2000 

 

Installation and sampling of groundwater MWs; TCE was 
detected in concentrations above RACGs in four wells. Goals 
were to delineate the nature and extent of contamination in soil 
and groundwater, and to characterize risks posed by the site to 
human health and the environment. 

285 
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Document 

 
Date Activities 

 
AR # 

Results of October 2000Quarterly 
Groundwater Monitoring at 
Richards-Gebaur Air Force Base 
 

February 
26, 

2001 
 

First monitoring event for the quarterly groundwater monitoring 
program established based on the 1999 Basewide RI. Objectives 
were to determine whether groundwater contamination was 
delineated, to evaluate trends of COC concentrations, and to 
investigate the potential for MNA. TCE was detected above the 
regulatory limit in five wells. It was recommended that MW- 006 
be added to the quarterly groundwater monitoring program. 

216 
 

Results of January 2001Quarterly 
Groundwater Monitoring at 
Richards-Gebaur Air Force Base 

May 8, 
2001 

TCE was detected above screening levels in four wells. Results 
were consistent with previous events and site was adequately 
delineated. 

217 
 

Results of April 2001Quarterly 
Groundwater Monitoring at 
Richards-Gebaur Air Force Base 

July 9, 
2001 

TCE was detected above screening levels in four wells. Results 
were consistent with previous events and site was adequately 
delineated. 

218 
 

Results of October 2001Quarterly 
Groundwater Monitoring at 
Richards-Gebaur Air Force Base 

March 13, 
2002 

 

TCE was detected above screening levels in three wells. Results 
were consistent with previous events and site was adequately 
delineated. 

209 

Final Feasibility Study for 
Groundwater (Operable Unit– 2) 
 

November 
2002 

 

Developed and evaluated remedial action alternatives for site 
groundwater. Identified RAOs for groundwater.  Developed and 
evaluated remedial alternatives for groundwater. 

396 
 

Final Record of Decision(Operable 
Units 1 and 2) June 2004 Set forth the selected remedial action alternative of LTM and 

implementation of LUCs. 
395 

 
Land Use Control/Institutional 
Control Management Plan 

August 
2005 

Implementation, monitoring, and enforcement of LUCs and 
institutional controls (ICs) to prevent exposure of VOCs in 
groundwater. 

393 
 

Final Technical Memorandum 
for Long-Term Monitoring, April 
2006 Semiannual Sampling Event 

October 
2006 

Performed semiannual sampling of groundwater in accordance 
with the LTM and LUC/IC remedy. TCE exceeded the RACG in 
three wells. 

303 

Former Richards-Gebaur AFB 
Five-Year Review Report, Final 

March 
2007 

Review of groundwater monitoring data since 2002. 
Recommended installation of a new well upgradient of site and 
performance of a vapor intrusion risk evaluation after USEPA 
revises the toxicity factors for TCE. 
Also included recommendations to reduce monitoring frequency 
to annual, with the exception of the new upgradient well, which 
should be sampled on a semiannual basis. 

389 
 

Final 2006 Annual Monitoring 
Report 

October 
2007 

Provided a summary of the April and October 2006 semiannual 
monitoring events and the LUC/IC activities performed in 
October 2006. TCE was detected at concentrations exceeding the 
RACG in three wells.  

391 
 

Final Annual Monitoring Report 
for Site SS 003 

August 
2009 

Provided a summary of the April 2007 sampling events and the 
LUC/IC activities.  Monitoring frequency reduced from 
semiannually to annually in 2007.  TCE was detected at 
concentrations exceeding the RAGG in three wells. 

N/A 

Final 2008 Annual Monitoring 
Report for Site SS 003 

September 
2009 

Provided a summary of the October 2008 sampling event and the 
LUC/IC activities. TCE was detected at concentrations exceeding 
the RACG in three wells. 

N/A 

Final 2009 LTM Sampling and 
Groundwater Modeling Report July 2011 

Provided a summary of the October 2009 sampling event and the 
LUC/IC activities. Upgradient well installed. TCE was detected 
at concentrations exceeding the RACG in three wells. 

N/A 

Final 2010 Basewide Groundwater 
and Land Use Controls Monitoring 
Report 

August 
2011 

Provided a summary of the October 2010 sampling event and the 
LUC/IC activities. TCE was detected at concentrations exceeding 
the RAGG but the plume is stable or shrinking.   

N/A 

Draft 2011 Groundwater 
Monitoring and Land Use Controls 
Report 

May 2012 

Provided a summary of the December 2011 sampling event and 
the LUC/IC activities. TCE was detected at concentrations 
exceeding RAGGs. An analysis of the data indicates the 
groundwater contamination plumes are stable or decreasing in 
concentration. 

N/A 
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3.2 Site SS-009 
 
Site SS-009, Fire Valve Area (Figure 3-2) is located on relatively level ground in the 
southeastern portion of the installation and consists of two parcels. One parcel of the SS-009 site 
is located between Westover Road and Andrews Road and consists of several buildings 
including Building 605. The other parcel of Site SS-009 is located southeast of Building 605 and 
is situated between Andrews Road and Scope Creek. This parcel contains the former Navy dental 
clinic (Building 601) and is vacant. Site SS-009 was part of the Civil Engineering Complex and 
was in use by the Air Force from 1955 until 1994 [Reference 2]. During this time, Building 605 
was used for various purposes, including a carpenter shop, roads and grounds shop, and 
sanitation shop.  Building 609 was used as a hazardous waste storage area but has since been 
properly closed. The larger Building 605 is vacant and Building 607 has been demolished. 

 
Figure 3-2. Site SS-009 Fire Valve Area 

 
In 1992, petroleum-contaminated soils were discovered during repair of an underground water 
valve on site. Approximately 10 cubic yards of petroleum-contaminated soils were excavated 
from the site in 1993 [Reference 12].  Supplemental investigations did not identify additional soil 
contamination; however, an approximately 0.7-acre area of groundwater impacted by chlorinated 
solvents was identified during a subsequent investigation [Reference 6]. The source of the 
groundwater contamination was not determined, but is believed to be related to spills in the 
drainage swale adjacent to the fire valve located at the site. COCs in groundwater that have been 
detected above RACGs are 1,1-DCE; cis-1,2-DCE; PCE; TCE; and vinyl chloride.  The source 
of this chlorinated solvent groundwater contamination was theorized to be related to spills that 
entered the drainage swale near a fire valve [Reference 12]. Groundwater contamination 
migrated under Building 605 and extended southeast to an area near Andrews Road. 
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The site chronology is shown in Tables 3-2. 
 

Table 3-2. SS-009 – Chronology of Site Events 
 

 
Document 

 
Date Activities AR # 

Installation Restoration Program 
(IRP) Final Technical Report for 

Preliminary Assessment / Site 
Investigation of IRP Site 

SS009 
 

September 
29, 

1995 
 

Delineated area of impacted soil discovered and removed during 
a March 1992 repair of a water line at the site. Collected soil 
samples; results indicated that a potential for TPH contamination 
in groundwater existed. A qualitative risk evaluation found no 
significant impacts or risks to human health or the environment 
in site soils. The report recommended pursuing a No Further 
Response Action for soil. Further investigation was 
recommended for groundwater. 

352 

Final Preliminary Groundwater 
Assessment, Oil Saturated Area 

(SS003),Hazardous Waste Storage 
Area (SS004), Hazardous 

Materials Storage (SS006), and 
Fire Valve Area (SS009) 

November 
1996 

 

Installed two temporary wells for the evaluation of VOCs, TPH, 
semi-volatile organic compounds, metals, and polychlorinated 
biphenyls in groundwater. VOCs and metals were detected above 
MCLs. Site was recommended for closure because source was 
previously removed, exceedances in groundwater were detected 
slightly above one order of magnitude over MCLs, and the 
groundwater exposure pathway was incomplete. 

140 
 

Remedial Strategies for VOCs in 
Groundwater 

 

September 
29, 

2000 
 

Development of strategy to address VOCs in groundwater. 
Evaluated remedial alternatives. Recommended pursuing a 
Negligible Impact on Water Quality determination with 
Monitored Natural Attenuation (MNA) as a contingency. 

215 
 

Richards-Gebaur AFB Basewide 
Remedial Investigation (SS 009 

Fire Valve Area), RI Report 
 

December 
2000 

 
 

Installation and sampling of groundwater monitoring wells; PCE; 
TCE; cis-1,2-DCE; 1,1-DCE and VC 
were detected above RACGs in two wells. Goals were to 
delineate the nature and extent of contamination in 
soil and groundwater, and to characterize risks posed by the site 
to human health and the environment. 

274 
 

Results of October 2000 Quarterly 
Groundwater Monitoring at 

Richards-Gebaur Air Force Base 
 

February 
26, 

2001 
 

First monitoring event for the quarterly groundwater monitoring 
program established based on the 1999 Basewide RI. Objectives 
were to determine whether groundwater contamination was 
delineated, to evaluate trends of COC concentrations, and to 
investigate the potential for MNA. VOCs were detected above 
the regulatory limit in well Monitoring Well (MW)-003. It was 
recommended that MW-009 be added to the quarterly 
groundwater monitoring program. 

216 
 

Results of January 2001Quarterly 
Groundwater Monitoring at 

Richards-Gebaur Air Force Base 

May 8, 
2001 

VOCs were detected above screening levels in well MW-003.  
Results were consistent with previous events and site was 
adequately delineated. 

217 
 

Results of April 2001Quarterly 
Groundwater Monitoring at 

Richards-Gebaur Air Force Base 

July 9, 
2001 

VOCs were detected above screening levels in wells MW-003 
and MW-009. Results were consistent with previous events and 
site was adequately delineated. 

218 
 

Results of October 2001Quarterly 
Groundwater Monitoring at 

Richards-Gebaur Air Force Base 

March 13, 
2002 

 

VOCs were detected above screening levels in wells MW-003 
and MW-009. Results were consistent with previous events and 
site was adequately delineated. 

209 

Final Feasibility Study for 
Groundwater (Operable Unit– 2) 

 

November 
2002 

 

Developed and evaluated remedial action alternatives for site 
groundwater. Identified RAOs for groundwater. 
Developed and evaluated remedial alternatives for groundwater. 

396 
 

Final Record of Decision 
(Operable Units 1 and 2) June 2004 Set forth the selected remedial action alternative of LTM and 

implementation of LUCs. 
395 

 
Land Use Control/Institutional 

Control Management Plan 
August 
2005 

Implementation, monitoring, and enforcement of LUCs and ICs 
to prevent exposure of VOCs in groundwater. 

393 
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Document 

 
Date Activities AR # 

Final Technical Memorandum 
for Long-Term Monitoring, April 
2006 Semiannual Sampling Event 

October 
2006 

Performed semiannual sampling of groundwater in accordance 
with the LTM and LUC/IC remedy. TCE exceeded the RACG in 
three wells. 

303 

Former Richards-Gebaur 
AFB Five-Year Review 

Report, Final 

March 
2007 

Review of groundwater monitoring data since 2002. The report 
recommended installation of a new well upgradient of site and 
performance of a vapor intrusion risk evaluation after USEPA 
revises the toxicity factors for TCE. 
Also included recommendations to reduce monitoring frequency 
to annual, with the exception of the new upgradient well, which 
should be sampled on a semiannual basis. 

389 
 

Final 2006 Annual Monitoring 
Report 

October 
2007 

Provided a summary of the April and October 2006 semiannual 
monitoring events and the LUC/IC activities performed in 
October 2006. VOCs were detected at concentrations exceeding 
RACGs in two wells. 

391 
 

Final Annual Monitoring Report 
for Site SS 009 

August 
2009 

Provided a summary of the April 2007 sampling events and the 
LUC/IC activities.  Monitoring frequency reduced from 
semiannually to annually in 2007.  PCE, TCE, Cis-1,2-DCE, and 
vinyl chloride was detected at concentrations exceeding the 
RAGGs. 

N/A 

Final 2008 Annual Monitoring 
Report for Site SS 009 

September 
2009 

Provided a summary of the October 2008 sampling event and the 
LUC/IC activities. PCE, TCE, Cis-1,2-DCE, and vinyl chloride 
was detected at concentrations exceeding the RAGGs. 

N/A 

Final 2009 LTM Sampling and 
Groundwater Modeling Report July 2011 

Provided a summary of the October 2009 sampling event and the 
LUC/IC activities. PCE, TCE, Cis-1,2-DCE, and vinyl chloride 
was detected at concentrations exceeding the RAGGs. 

N/A 

Final 2010 Basewide Groundwater 
and Land Use Controls Monitoring 

Report 

August 
2011 

Provided a summary of the October 2010 sampling event and the 
LUC/IC activities. VOCs were detected at concentrations 
exceeding the RAGG but the plume is stable or shrinking.   

N/A 

Draft 2011 Groundwater 
Monitoring and Land Use Controls 

Report 
May 2012 

Provided a summary of the December 2011 sampling event and 
the LUC/IC activities. VOC’s were detected at concentrations 
exceeding RAGGs. An analysis of the data indicates the 
groundwater contamination plumes are stable or decreasing in 
concentration. 

N/A 

 
3.3 Conceptual Site Model 
 
The former Richards-Gebaur AFB is located in the Osage Plains groundwater province of the 
Central Lowland Non-glaciated Plains region. Groundwater is present in both the unconsolidated 
overburden soils and in the weathered limestone and shale bedrock. The presence of shallow 
groundwater in unconsolidated overburden soils and weathered near-surface bedrock is largely 
dependent on seasonal rainfall. Groundwater collects and resides in the transition zone between 
the soil overburden and weathered bedrock and is typically present as a perched groundwater 
zone. This perched zone is not laterally continuous across the base and frequently pinches out 
within the boundaries of the OU-2 sites, which inhibits horizontal movement of groundwater and 
associated contaminants, if present, within this zone. This perched groundwater zone is 
hydraulically connected to the underlying weathered limestone and, depending on the area, the 
underlying weathered shale. However, the relatively impermeable, deeper underlying 
consolidated shale layer limits vertical groundwater movement. Low-flow velocities predominate 
within the shallow groundwater zone and near stagnant groundwater conditions are common 
during extended periods of little or no precipitation.  When present in sufficient quantity, shallow 
groundwater flow occurs in the soil overburden-weathered bedrock interfacial zone and the flow 
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direction typically follows surface topography. The topography ranges from 960 feet above mean 
sea level (amsl) on the northeast side of the AFB to 1,125 feet amsl on the south property 
margin.  Dependent on seasonal rainfall and laterally discontinuous across the AFB, perched 
groundwater is present in the transition zone between the soil overburden and weathered 
bedrock.  Shallow groundwater flow mimics topography with low flow velocities, and near 
stagnant groundwater conditions are common during extended periods of little or no 
precipitation. The conceptual site models for SS-003 and SS-009 are illustrated on Figures 3-3 
and 3-4, respectively. 
 
Groundwater is present in overburden soils at SS-003 generally between four to seven feet below 
ground surface (bgs).  Borings advanced at SS-003 documented 15 to 20 feet of low to medium 
plasticity silty clay overburden underlain by up to 10 feet of weathered shale bedrock [Reference 
10].  Groundwater flow is estimated to be less than 10 feet per year and flows to the east.  Figure 
3-3 shows the SS-003 monitoring well network, geologic setting, and distribution of TCE in 
shallow groundwater. 
 

 
 

Figure 3-3. Site SS-003 Oil Saturated Area Conceptual Site Model 
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Groundwater is also present in overburden soils at SS-009 generally between six to ten feet bgs. 
The overburden is underlain by limestone and the limestone is underlain by shale.  Groundwater 
flow is to the east at a low velocity on the order of less than 1 foot per year [Reference 10]. 
Figure 3-4 shows the SS-009 monitoring well network, geologic setting, and distribution of 
COCs in shallow groundwater. 
 
As a result of the past storage and handling of solvents; VOC’s are present in groundwater at 
both sites at concentrations slightly above remedial action goals.  Impacted soils were removed 
from both sites prior to implementation of the groundwater LTM.   
 

 
 

Figure 3-4. Site SS-009 Fire Valve Area Conceptual Site Model 
 
The Conceptual Site Model (CSM) for each site includes consideration of potential risks to 
human and ecological receptors for current and reasonably anticipated future land use.  A Tier 1 
qualitative ecological exposure assessment concluded that there are no unacceptable ecological 
risks at Sites SS-003 and SS-009 [Reference 10]. 
 
Potential human health risks from exposure to site media were evaluated for: current/future site 
workers, current/future construction workers, current/future trespassers, and future residents 
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[Reference 10].  Current LUCs prohibit residential use.  Because all contaminated soils have 
been removed from Sites SS-003 and SS-009, potential exposure to soil via incidental ingestion, 
dermal absorption, and inhalation of airborne particulates and soil source vapors by human 
receptors does not exist.  Additionally, potential exposure pathways to surface water and 
sediment are incomplete because receptors would have negligible potential for contact with 
sediment and surface water in the drainage ditch at Site SS-003.  Exposure pathways to 
groundwater through ingestion and dermal contact for current/future construction workers any 
incidental contact via construction worker to groundwater is not expected to pose unacceptable 
risk.  Construction workers may expose ground water.  Per OSHA requirements, work plans 
would notify workers that ground water might be contaminated, and appropriate precautions 
instituted, thus essentially eliminating the possibility of exposure through ingestion or dermal 
contact.  While inhalation exposure is possible from vaporization of chemicals from exposed 
ground water, it is expected that both the magnitude and duration would be sufficiently small as 
to pose an insignificant risk.  The vapor intrusion model demonstrates a risk below regulatory 
concern for vaporization from the totality of the ground water and dilution into a room.  
Vaporization from a smaller surface area of part of the ground water plus the greater dilution of 
outdoors (as contrasted with a room) would be expected to pose a lower risk, as the same 
physical and chemical properties govern both processes. Exposure pathways to groundwater 
through ingestion and dermal contact are incomplete under current and future conditions for 
current/future site workers, current/future trespassers, and future residents because there are no 
potable water supply wells and potable water at the Base is obtained from the Kansas City Water 
and Pollution Control Department.  Because of poor quality and low yield of area groundwater, 
potable water is supplied by the City; exposure to groundwater for potable residential use is 
therefore considered an incomplete exposure pathway.  The ROD included prohibiting 
groundwater extraction or use so as to eliminate this potential exposure pathway [Reference 6].  
Current/future trespassers exposure to groundwater is considered to be an incomplete pathway as 
trespassers are unlikely to come into contact with groundwater. 
 
The vapor intrusion pathway (volatilization of VOCs from groundwater beneath the building to 
soil gas and then to indoor air) was evaluated as part of this and previous Five-Year Reviews to 
assess potential risks to current/future site workers and potential future residence within 100 feet 
of impacted groundwater at Sites SS-003 and SS-009.  Current/future construction workers may 
have the potential for dermal absorption and/or inhalation exposure to shallow groundwater at 
Sites SS-003 and SS-009 during excavation activities that extend below the water table but this 
activity will require approval from regulatory agencies prior to any excavation. 
 
3.4 Basis for Action 
 
The response actions selected in the ROD for OU 2 Groundwater for Sites SS-003 and SS-009 
are necessary to protect public health and the environment from actual or threatened releases of 
pollutants or contaminants that may present a substantial endangerment to public health or the 
environment.   
 
For OU 2 Groundwater, the implementation of LUCs, supported by LTM, represents the final 
remedy for Site SS-003 and SS-009, which have VOCs in groundwater.  The LUCs will prevent 
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potential risks posed by exposure to groundwater by prohibiting extraction and any use of the 
contaminated groundwater at both of the sites. Risks to future residents or workers from 
exposure to indoor air that is potentially contaminated as a result of VOC vitalization from 
groundwater is discussed in this Five-Year Review Report (Section 5.3). 
 
Although not addressed in the ROD, potential risk to future residents or current/future workers 
via the vapor intrusion pathway have been evaluated (Section 5.3 of this Five-Year Review 
Report) with no unacceptable risks for current or future receptors based on current groundwater 
concentrations as a vapor source.  There is no basis for additional action for the vapor intrusion 
pathway. 
 
4.0 REMEDIAL ACTIONS 
 
The ROD was signed in September 2004 and there have been no changes to OU 2 Groundwater 
remedy. 
 
4.1 Remedial Action Objectives  
 
The ROD for OU 1 and OU 2 was signed in September 2004.  Only OU 2 sites SS-003 and SS-
009 are addressed in this Five-Year Review.  The OU 1 sites and the OU 2 sites not included in 
this Five-Year Review are addressed in the Air Force Five-Year Review issued in September 
2012. 
 
• To prevent human exposure to contaminated groundwater with contaminant concentrations 

that pose risks greater than 1 x  to 1 x  (carcinogens) or a hazard index of 1 
(noncarcinogens) for the reasonable maximum exposure scenario. 

 
The property was transferred to the City of Kansas City (Site SS-009) in 2012 and the USMC 
(Site SS-003) in 2005.  Restrictive covenants were placed in the Deed for Site SS-009 property 
use and restrictions were placed in the USMC’s master plan to implement the LUCs.  Appendix 
C provides the LUC boundaries for each site. 
 
4.2 Remedial Action Clean Up Goals for OU 2 
 
The ROD established the following RACGs for OU 2: 
 
Consistent with the RAO, chemical specific RAGCs were derived from published MCLs 
promulgated under the Federal Clean Water Act.  Table 4-1 lists the RACGs that were 
established in the ROD for OU 2. 
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Table 4-1.  RACGs from ROD 2004 for OU 2 
 
 
 
 
 
 
 
 
 
 
 
4.3 Cost  

Sites SS-003 and SS-009 were previously administered by the United States Air Force (USAF) 
as part of the former Richards- Gebaur Air Force base.  2011 was the first year the Navy was 
responsible for the LTM and LUC inspection program started by the USAF and their contractors.  
The USAF continues to perform LTM and LUC inspections at the remaining Richards-Gebaur 
sites.  The costs associated with work performed at Sites SS-003 and SS-009 during Fiscal Year 
2012 was estimated to be $14,000 for SS-003and $30,000 for SS-009. The total amount of 
$44,000 includes project planning, one annual groundwater monitoring event and LUC 
inspections, laboratory analysis, reporting, and IDW disposal as shown in [Reference 13].  
 
4.4 Progress Since Last Five-Year Review 
 
Based on groundwater monitoring conducted from November 1999 – November 2011 for Site 
SS-003 and July 1998 – December 2011 for Site SS-009, all of the chlorinated solvent containing 
plumes in OU 2 Site SS-003 and SS-009 are not moving and shrinking.  Although concentrations 
have increased sporadically at individual monitoring wells, the overall nature and extent of 
contamination has remained consistent over time and within established LUC boundaries.  The 
periodic increases were minimal and within expected concentrations based on previous levels 
detected.  Therefore they periodic increases were  not deemed to be substantial. The current and 
historic groundwater concentrations were plotted for trend analysis of the data from sites SS-003 
and SS-009.  
 
COC concentration trends in groundwater for site SS-003 are provided in Appendix D and the 
COC concentration trends in groundwater for site SS-009 are provided in Appendix E.  TCE 
concentrations in groundwater at site SS-003 show a generally stable to slightly decreasing trend 
over time.  A nominal increase in TCE was observed at Site SS-003 well MW-008; however, the 
concentration detected during the December 2011 monitoring event was well below the historical 
maximum. 
 
In February 2005, it was determined that the TCE concentration in upgradient well MW-008 at 
site SS-003 exceeded the action trigger in the Decision Rules listed in the Final LTM Plan for 

Chemical Groundwater Clean Up Goals* 

PCE 5 ppb 

TCE 5 ppb 
Cis-1,2-DCE 70 ppb 

1,1-DCE 7 ppb 
Vinyl Chloride 2 ppb 

* The groundwater cleanup goals were based on MCLs in effect at the time of the remedy 
selection, none of which have changed: therefore all of the clean up levels remain valid. 
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groundwater, requiring the installation of a new upgradient well.  To satisfy the requirements of 
the Decision Rules, well MW-011 was installed in November 2009 to replace well MW-008 as 
the upgradient LTM well for SS-003.  Well MW-011 contained a TCE concentration of 1.6 
micrograms per liter during the Round 28 monitoring event.  This result is below the RACG of 5 
micrograms per liter but is higher than the previous sampling result.  
 
At Site SS-009, COC concentrations in groundwater show generally decreasing to stable trends 
over time. COC concentrations were non-detect or decreasing in all wells with the exception of 
MW-012, which showed nominal increases in concentrations for all COCs.  However, COC 
concentrations have fluctuated historically, and the concentrations detected during the Round 28 
event were consistent with historical trends. Furthermore, the presence of 1,1-DCE; cis-1,2-DCE, 
TCE, and vinyl chloride is an indication that dechlorination of PCE is occurring.  The overall 
trend of PCE at well MW-012 is decreasing, which provides another line of evidence that 
dechlorination is occurring at the site. 
 
The concentrations of TCE in the upgradient well MW-011 are below the RACG of 5 µg/l as 
reported in the 2010, 2011 and 2012 long term monitoring reports.  The results from sampling 
well MW-011 were reported as 0.3 U µg/l, 0.50 U µg/l and 1.6 µg/l in October of 2009, October 
of 2010 and December 2011, respectfully.  Two results were flagged with a U, meaning the 
chemical was undetected and the numerical value is at or below the method detection limit.  
Overall, COC concentrations indicate that the groundwater plumes remain inside the LUC 
boundaries at both sites, and there is no indication that off-site migration is occurring. 
 
An updated indoor air risk evaluation was conducted for Site SS-003 and SS-009. 
 
5.0 TECHNICAL ASSESSMENT 
 
As part of this second Five-Year review, OU 2 Sites SS-003 and SS-009 were reevaluated to 
determine if the remedies identified in the 2004 ROD remain protective of human health and the 
environment.  The sites were reviewed to determine if: 
 

• The remedy continues to function as intended by the ROD; 
• Exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of 

remedy selection remain valid; and  
• If any additional information has come to light that would call into question the 

protectiveness of the remedy. 
 
Each issue is addressed separately below. 
 
5.1 Remedy Function 
 
Question A:  Is the remedy functioning as intended by the decision documents? 
 
Yes. The LUCs required by the ROD (i.e., restrictions prohibiting extraction and use of 
groundwater and land surface activities that may interfere with or damage the on-site monitoring 
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wells) were included in the Deed at the time of property transfer for Site SS-009 to the City of 
Kansas City in Appendix F, Kansas City Port Authority in Appendix G and Site SS-003 in the 
USMC’s Master Plan Appendix H.  A LUC inspection was conducted annually in accordance 
with ROD requirements, and there was no evidence indicating that the LUCs had been breached 
at that time.  Additional groundwater wells have not been installed with the exception of the one 
monitoring well installed at Site SS-003 as part of the on-going LTM, and groundwater is not 
extracted or used for any purpose, nor has any other significant development occurred on either 
of the OU 2 sites SS-003 and SS-009. 
 
The costs associated with work performed at Sites SS-003 and SS-009 during Fiscal Year 2012 
was estimated to be $14,000 for SS-003and $30,000 for SS-009. The total amount of $44,000 
includes project planning, one annual groundwater monitoring event and LUC inspections, 
laboratory analysis, reporting, and IDW disposal as shown in [Reference 12]. 
 
5.2 Exposure Assumptions, Toxicity Data, Cleanup Levels, Remedial Action Objectives 

Validity 
 
Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial 
action objectives (RAOs) used at the time of remedy selection still valid? 
 
Yes.  Exposure assumptions, cleanup levels, and RAOs used at the time of remedy selection 
remain valid.  Although some toxicity data were updated, the remedy for potential risk remains 
valid.  Each of these items was evaluated and summarized below. 
 
Exposure Assumptions:  Site usage at OU 2 Sites SS-003 and SS-009 remains commercial/light 
industrial in nature and groundwater at the sites is not used for any purpose. The vapor intrusion 
pathway was evaluated as part of this Five-Year Review and there are no unacceptable risks to 
current or future receptors; the current remedy therefore remains protective.  Exposure to 
chemical vapors potentially volatilizing from any exposed ground water during any future 
construction would not pose an unacceptable risk, as the exposure is below that which was 
estimated from vapor intrusion, as the potential source is smaller, the dilution factor greater, and 
the same chemical and physical properties apply to modeling both pathways. Drinking water in 
and around the former Richards-Gebaur AFB is obtained from the Missouri River via the City of 
Kansas City Water Department.  Under current and future anticipated land use controls no direct 
exposure pathway for groundwater exists at the OU 2 Sites SS-003 and SS-009, and there is no 
expectation that any direct exposure will occur in the future.  Although highly unlikely given the 
current and anticipated site usage, the remedy for OU 2 was based on ingestion and direct 
contact with contaminated groundwater by future residents, which is conservative and protective 
of human health.  LUCs imposed as part of the remedy will effectively ensure that no exposure 
to groundwater occurs. 
 
The vapor intrusion pathway was evaluated as part of this Five-Year Review and there are no 
unacceptable risks to current or future receptors; the current remedy therefore remains protective. 
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Screening Criteria and Toxicity Data:  The risk assessment conducted during the Basewide RI 
used EPA Region 9 Preliminary Remediation Goals (PRGs) that are now termed Regional 
Screening Levels (RSLs) and Federal MCLs as the primary source of risk-based screening 
criteria to identify COCs for further risk evaluation. In cases where the analytical reporting limit 
was greater than the RSL and/or MCL, the reporting limit was used as the default screening level 
as summarized in Table 5-1.   
 

Table 5-1. RACGs for Groundwater in μg/L (ppb) 
 

 
Chemical of 

Concern 
 

 
PCE 

 
TCE 

 
cis-1,2-DCE 

 
1,1-DCE 

 
Vinyl 

Chloride 

MCL-based RACG 
from ROD; same as  

2012 MCL 
5 5 70 7 2 

2004 PRG* 0.1 0.028 61 340 0.02 
2012 RSL* 9.7 0.44 28 260 0.015 

* http://www.epa.gov/reg3hwmdlrisk/humanlrbconcentration table/index.htm 
 

 
Several RSLs have changed since the risk assessment was completed during the first 5-year 
review in 2007.   These changes are listed in table 5-2, and discussed below. 
 

• None of the MCLs that were used for the remedy selection in the ROD have 
changed.  Therefore, remedy selection remains valid. 

• The RSL for PCE increased from 0.1 to 9.7 μg/L.   
• The RSL for TCE increased from 0.028 to 0.44 μg/L. 
• The RSL for 1,1-DCE decreased from 340 to 260 μg/L; however, the new value remains 

higher than the  0.046 μg/L that was operative when the criteria for ROD were 
established.   

 
The RSL for cis-1,2-DCE has decreased from 61 to 28; for 1,1-DCE, from 340 to 260; for vinyl 
chloride from 0.2 to 0.15μg/L.  However, the risk assessment conducted during the RI already 
concluded that some of the COCs posed a potential risk to human health at these sites, and the 
existing remedies (i.e., LUCs) prohibit extraction and any use of contaminated groundwater, 
which ensures that all human exposure pathways to groundwater will remain incomplete. 
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Table 5-2.  Comparison of Toxicity Data (Cancer Potency and Reference Doses, i.e., RfDs) 

for COCs 
Chemical Cancer 

Oral Slope Factor Change? Oral Reference Dose 
RfD Change? 

 ROD 
2004 

Cancer 
2007 

Cancer 
2012 

Yes/No 
 

ROD 
2004 

RfD 
2007 

RfD 
2012 

Yes/No 
 

PCE - 5.4x10-1 2.1x10-3 yes*** - 1.0x10-2 6.0x10-3 yes 

TCE 1.1x10-2 4.0x10-1 4.6x10-2 * yes*** 6.0x10-3 3.0x10-4 5.0x10-4 yes*** 

cis-1,2-DCE - - - no 1.0x10-2 1.0x10-2 2.0x10-3 yes 

1,1-DCE 6.0x10-1 - - no 9.0x10-3 5.0x10-2 5.0x10-2 no 

vinyl chloride 1.9 1.5** 1.5** no - 3.0x10-3 3.0x10-3 no 
*  Adult value.  Mutagenic mode of action (MOA) for carcinogenicity increases cancer potency for children. 
**  Lifetime value.  Adult exposure only value: 7.2x10-1. 
*** Change makes chemical less toxic, therefore presents less risk. 
 
With two exceptions, the changes resulted in less conservative toxicity data than were used in the 
original risk assessment. The RfD for PCE has changed, but less than two-fold; moreover, as 
RfDs are considered accurate to within an order of magnitude, these values are considered 
fundamentally equivalent or were not substantial enough to significantly change the risk 
evaluation.  The RfD for cis-1,2-DCE has decreased more substantially; however, the remedy in 
the ROD prevents consumption of the water until the concentrations meet the goals.  Thus, the 
current remedy remains protective of human health. 
 
Remedial Action Objectives: As described in Section 5.3, the RAO is to prevent exposure to 
groundwater with contaminant concentrations that pose risks greater than 1 x 10-6 to 1 x 10-4 or a 
hazard index of 1 for the reasonable maximum exposure scenario. This risk range remains 
consistent with EPA remedy selection requirements; therefore, the RAO remains valid. 
 
Cleanup Levels: Table 5-1 lists the remedial action cleanup goals (RACGs) that were 
established in the ROD.  These RACGs were based on MCLs in effect at the time of remedy 
selection, none of which have changed; therefore, all of the cleanup levels remain valid.  
 
5.3 Protectiveness of Remedy 

Question C:  Has any other information come to light that could call into question the 
protectiveness of the remedy? 

No.  The five year review evaluated potential vapor intrusion (VI).  As described below, no 
unacceptable risk was identified for the vapor intrusion pathway and therefore the remedy 
remains protective. 
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5.3.1 Vapor Intrusion Evaluation 
 
Because VOCs are present in groundwater near occupied buildings, the VI pathway was 
evaluated to ensure potential risks to current and future building occupants are considered.  The 
conceptual model for the vapor intrusion pathway consists of a groundwater vapor source with 
potential VI risk based on 2011 maximum TCE concentrations measured in shallow groundwater 
at Sites SS003 and SS009.   Although low concentrations of other VOCs (PCE and DCE) were 
detected, TCE drives potential VI risk at these sites.  Information on building characteristics, 
occupancy and use are based on interviews with building superintendents and property 
managers.  
 
5.3.2 Vapor Intrusion Conceptual Site Model Site SS-003 
 
The potential vapor source at Site SS003 is a TCE groundwater plume 2.7 acres in size with 
maximum TCE concentration measured in 2011 of 12 µg/L (Figure 5-1).  Three buildings: P704, 
P711, and P713, are located with 100 ft of the plume.    Depth to groundwater measured in 2011 
generally ranged from four to seven feet below ground surface and occurs in silty clay 
overburden soils overlying weathered shale bedrock.  Building characteristics most relevant to 
the VI pathway are summarized below. 
 

 
 

Figure 5-1. SS-003 Conceptual Site Model 
 
Building P704 currently supports the Marine Regiments vehicle maintenance and 
communications administrative activities.  Future use is anticipated to remain a vehicle 
maintenance facility however Building P704 is not expected to continue to support 
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communication administrative functions.  Occupants consist of 12 active duty Marines working a 
standard 40-hour week.  Constructed in 1954, Building P704 is concrete slab-on-grade brick and 
cinder block construction with two-story-high ceiling and metal roof.  The majority of the 
building floor space is open with high ceiling with the exception of few work spaces at ground 
level and steps to a mezzanine area of two administrative offices. 
     
Office spaces are carpeted and the exposed 
maintenance area slab shows the concrete to 
be in good condition with no observed cracks 
visible.   A floor drain in the vehicle 
maintenance area runs to a below grade oil-
water separator outside the building.  On the 
northwest portion of the building and outside 
the extent of the groundwater plume, a utility 
piping chase pit associated with steam heat 
system has been noted to fill with water.  
Groundwater is assumed to be the source of 
water in the chase pit.  Chemicals and equipment typical for vehicle maintenance can be found in 
the building; a hazardous materials storage cabinet for the shop is outside the building.   
 
The building is expected to have high air exchange rates with several windows that open and 
four garage bay doors that remain open during fair weather conditions.  Heating, Ventilation and 
Air Conditioning (HVAC) system includes four 1200 cubic feet per minute (cfm) air handling 
units as well as window air conditioning units in office spaces.   
 
Building P711, constructed in 1968, is a corrugated metal out-building with concrete slab floor 
with two garage bay roll up doors and four walk-out doors.  Concrete slab is in excellent 
condition with no visible cracks.  The building is used as a public works facility by seven 
contractor maintenance personnel and is not typically occupied full time (40-hour week) as 
personnel muster in Building 711 in the morning, at lunch, and at the end of the work day, while 
leaving the building for daily work sites across the base.  P711 is also used for storage.  There is 
a potential that Building P711 will be demolished in 2018 or if not slated for demolition may be 
used as a training facility for the Marine Corps.   
 
P711is expected to have high air exchange rates with garage bay doors that remain open during 
fair weather conditions.  HVAC system includes one 1200 cfm air handling unit.   
 
Constructed since 2004, Building P713 is a brick and metal slab-on-grade structure that is used 
only for storage with no office space or heating and air systems. 
 
5.3.3 Vapor Intrusion Conceptual Site Model Site SS-009 
 
The potential vapor source at Site SS-009 is TCE groundwater plume about 0.6 acres in size with 
maximum TCE concentration of 9.9 µg/L (Figure 5-3).  Two buildings: SS605 and SS606 are 
located with 100 ft of the plume.  Depth to groundwater measured in 2011 generally ranged from 

 

 
 

Figure 5-2. Building  P704  

Bldg. P704 
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six to ten feet below ground surface and occurs in silty clay overburden soils overlying 
weathered shale bedrock. Building characteristics most relevant to the VI pathway are 
summarized below. 

 
 

Figure 5-3. SS-009 Conceptual Site Model 
 
Building SS605, constructed in 1953, is concrete slab-on-grade with stucco exterior walls.  
SS605 is about 15,800 ft2 with approximately 3,000 ft2 of open area and the majority comprised 
of individual office/classroom spaces.  Most spaces have windows that open and are commonly 
open during fair weather.  There is currently no full-time (40hr-week) occupancy of SS605.  
Current Port Authority tenant is the Metropolitan Community College using about 4,000 ft2 for 
classroom space for about 4 hours/week-day for adult education (welding training).  It is the 
expectation of the Port Authority to market the remaining space to future tenants as office space.   
 
About 80% of the concrete floor is 
carpeted.  Based on recently pulled carpet 
and inspection of non-carpeted areas, the 
concrete slab is in good condition with no 
visible cracks.  High air exchange rates are 
expected with the six HVAC system air 
handling units and roof vents that range in 
capacity from 2,200 to 4,000 cfm. 
 
 
  

 

 
Figure 5-4. Building 605 

 

Bldg. 605 
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Similar to SS605, Building SS606 is concrete slab-on-grade with stucco exterior walls.  SS606 is 
about 4,500 ft2 with approximately 400 ft2 of basement (8-10 ft below grade) mechanical room 
for boiler and water heater.  The mechanical room does not overly the plume and no moisture 
problems have been identified in the mechanical room.  Concrete floors are in good condition.  
Building 606 is comprised of individual office spaces; most spaces have windows that open and 
are expected to be open during fair weather.  
 
Building 606 is currently vacant.  It is the expectation of the Port Authority to market the 
building to future tenants as office space.  High air exchange rates are expected with one 3,800 
cfm and one 1,200 cfm HVAC system units and roof vents. 
 
5.3.4 VI Evaluation  
 
A multiple line of evidence approach was used for the VI evaluation in this 2012 Five-Year 
Review, including consideration of the magnitude of potential vapor sources, distance from 
vapor sources to buildings, building characteristics, and potential use and occupancy of the 
buildings.  In addition, consistent with previous vapor intrusion evaluations at the Sites, the 
Johnson and Ettinger (J&E) Model was used to estimate potential risks should vapor intrusion 
occur for current industrial land use as well as the most conservative potential future residential 
land use. 
  

 
Johnson and Ettinger Model 

As noted in the previous Five-Year Review, the VI pathway was initially evaluated at Richards-
Gebaur AFB as part of the 2002 Feasibility Study [Reference 13].  The 2002 VI evaluation using 
the J&E Model concluded no unacceptable industrial or residential exposure risks (cancer risk 
within 10-6 and 10-4 and hazard index less than one) for the VI pathway.   Appendix I of the 2007 
Five-Year Review documented an updated VI evaluation using version 3.1 of the 2004 J&E 
Model and taking into account current toxicity values for TCE (CalEPA toxicity value and EPA 
provisional value).  For this 2012 Five-Year Review, the VI pathway was evaluated using the 
same version 3.1 of the 2004 J&E Model.  The only model inputs that were updated/changed 
were: 
 

• Initial groundwater concentrations based on maximum detected TCE groundwater 
concentrations measured in 2011 

• Depth to groundwater based on water levels measured in 2011 
• Updated 2011 Integrated Risk Information System (IRIS) toxicity profile for TCE 

(http://www.epa.gov/iris/subst/0199.htm) inhalation unit risk factor (URF) of 4.1x10-6 
(µg/m3)-1 for cancer and an inhalation non-cancer reference concentration (RfC) of 2x10-
3 µg/m3.   

 
All other inputs to the 2012 model runs remained the same as the initial 2002 VI evaluation.  
Model input parameters are provided in Appendix I and demonstrate there are no unacceptable 
vapor intrusion risks for future residential or current industrial land use. Table 5-3 below 
summarizes vapor intrusion risk estimates from the J&E Model.  

http://www.epa.gov/iris/subst/0199.htm�
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Table 5-3.  Vapor Intrusion Risk Summary Results for TCE   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Potential vapor intrusion is not a concern at Sites SS-003 or SS-009 based on the following: 
 
• Vapor source strength in groundwater is very low (12 µg/L for SS-003) with maximum 

concentrations only slightly above the drinking water standard of 5 µg/L 
• Building characteristics inhibiting vapor migration across the foundation based on good 

condition and high integrity of slab foundations 
• Building characteristics suggestive of well ventilated structures with typical or higher than 

typical air exchange rates based on open bay garage doors, open windows, and high 
efficiency HVAC systems. 

• Building characteristics with a potential to enhance vapor intrusion (SS-003chase pit at Bldg. 
P704 and SS-009 basement mechanical room at Bldg. 605) do not overly the groundwater 
plume.  

• No estimated unacceptable risks based on J&E Model using 2011 maximum concentrations 
of TCE for current receptors or the most conservative future residential receptors.  

 
Vapor intrusion is not a concern at the current time based on the multiple lines of evidence 
presented herein. The Navy will include vapor intrusion consideration in the 5 year reviews as 
long as volatile organic compounds are present in groundwater above levels of concern.  
 
  

Richards-Gebaur AFB Sites SS-003 and SS-009 
Vapor Intrusion Risk Summary Results for TCE 

Johnson & Ettinger Model V3.1 2004 

Site / Building 
 

2011 TCE 
Source 

Concentration 
(µg/L) 

Industrial 
Exposure 

Lifetime Cancer 
Risk 

Industrial 
Exposure Non-
cancer Hazard 

Residential 
Exposure 
Lifetime 

Cancer Risk 

Residential 
Exposure Non-
cancer Hazard 

SS-003  Oil 
Saturated Area / 
Building P704 

12.1 9.1x10-9 3.1x10-3 5.2x10-8 1.5x10-2 

SS-009   Fire 
Valve Area  / 
Building S605 

9.9 6.6x10-9 2.3x10-3 3.8x10-8 1.1x10-2 

Notes: TCE updated IRIS values used in Model: RFC 0.002 mg/m3; URF 4.1 x10-6 µg/m3 
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5.4 Technical Assessment Summary 
 
Question A:  Is the remedy functioning as intended by the decision documents? 
 
Yes. The LUCs required by the ROD (i.e., restrictions prohibiting extraction and use of 
groundwater and land surface activities that may interfere with or damage the on-site monitoring 
wells) were included in the Deed at the time of property transfer to the City of Kansas City and 
have been included in the USMC’s Master Plan.  A LUC inspection was conducted annually in 
accordance with ROD requirements, and there was no evidence indicating that the LUCs had 
been violated.  One monitoring well was installed at Site SS-003 as part of the on-going long-
LTM and groundwater is not extracted or used for any purpose, nor has any other significant 
development occurred on either of the OU 2 sites SS-003 and SS-009. 
 
Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial 
action objectives (RAOs) used at the time of remedy selection still valid? 
 
Yes.  Exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of remedy 
selection remain valid. 
 
Question C:  Has any other information come to light that could call into question the 
protectiveness of the remedy? 

No.  The five year review evaluated one issue that could potentially have an impact on the 
protectiveness for the OU 2 remedy which is potential vapor intrusion and the remedy has been 
determined to be protective. 

6.0 ISSUES 
 
Based on groundwater monitoring conducted from November 2009 – December 2011 for Site 
SS-003 and July 1998 – April 2012 for Site SS-009 , all of the chlorinated solvent plumes in OU 
2 Site SS-003 and SS-009 are not moving and shrinking. The Trend Analysis for the sampling 
current and historic groundwater concentrations were plotted for trend analysis of the data from 
sites SS- 003 and SS-009 and are included in Appendix E and Appendix F, respectively. The 
groundwater plumes have been shown to be stable and the frequency of monitoring is not 
necessary to characterize the plume and to continue to monitor for degradation to RACGs. 
 
Overall, COC concentrations indicate that the groundwater plumes remain well inside the LUC 
boundaries at both sites, and there is no indication that off-site migration is occurring. 
 
An updated indoor air risk evaluation was conducted for Site SS-003 and SS-009.  Because 
vapor intrusion is not a concern based on the multiple lines of evidence presented herein, future 
vapor intrusion evaluations are not recommended unless groundwater concentrations are 
observed to significantly (one or more orders of magnitude) increase during future monitoring 
events or there are significant structural failures to the buildings overlying the plume. 
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7.0 RECOMMENDATIONS AND FOLLOW UP ACTIONS 
 
There are no recommendations required to resolve issues affecting protectiveness.  Data results 
from the LTM program indicate groundwater contamination remains at both sites in 
concentrations above applicable RACGs. An analysis of the data from both sites indicates the 
groundwater contamination plumes are stable or decreasing in concentration. 
 
As stated in the ROD, LUCs at both sites must remain in place until groundwater concentrations 
fall below applicable RACGs. The current strategy at both sites is to continue the LTM program 
and maintain the LUCs until natural attenuation of the groundwater plumes results in COC 
concentrations below applicable RACGs. 
 
The following discussions include recommendations that optimize the LTM program and not 
implementing these recommendations will not affect the protectiveness of the remedies at the 
site.   
 
No changes in exit strategy are recommended based on the current and historical data. The 
analytical suite for both sites has been minimized and no reductions are feasible or recommended 
at this time. 
 
Concentrations of COCs in site groundwater at Site SS-003 are currently above RACGs, and will 
likely remain so for several years. It is therefore recommended that the sampling frequency be 
reduced to every other year beginning in April/May 2013 as allowed in the ROD.  The plume is 
not moving and shrinking which supports reducing the frequency of sampling in accordance with 
the Decision Rule pertaining to LTM sampling frequency at the former Richards-Gebaur Air 
Force Base which states, “If three successive years of annual monitoring indicate that the 
groundwater contaminant plume is stable or shrinking, then monitoring frequency will be 
reduced to every five years to coincide with the mandatory five-year remedial performance 
review.” 
  
Concentrations of COCs at site SS-009 continue to trend downward and there is no evidence that 
plume migration beyond the LUC boundaries is occurring.  However, concentrations of COCs in 
site groundwater are currently above RACGs, and will likely remain so for several years. It is 
therefore recommended that the sampling frequency at site SS-009 be reduced to every other 
year beginning in April/May 2013 as allowed in the ROD.  The plume is not moving and 
shrinking which supports reducing the frequency of sampling in accordance with the Decision 
Rule pertaining to LTM sampling frequency at the former Richards-Gebaur Air Force Base 
which states, “If three successive years of annual monitoring indicate that the groundwater 
contaminant plume is stable or shrinking, then monitoring frequency will be reduced to every 
five years to coincide with the mandatory five-year remedial performance review.” 
 
For both sites SS-003 and SS-009, when COC concentrations approach RACGs, reverting back 
to annual monitoring may be warranted to meet the requirements for site closure in accordance 
with the Long Term Monitoring Plan, which states: “The LUCs will be removed when the 
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concentrations of contaminants in groundwater are below the RACGs listed in Table 2 for two 
(2) consecutive sampling events occurring at least three (3) months apart but no longer than one 
(1) year apart.” [Reference 6].   
 
Based on the Decision Rules, the current groundwater concentrations and the historical 
concentration trends, no additional monitoring wells are proposed. Wells at both sites are in good 
condition and do not require repair, replacement or abandonment. 
 
An updated indoor air risk evaluation was conducted for Site SS-003 and SS-009.  Because 
vapor intrusion is not a concern based on the multiple lines of evidence presented herein, future 
vapor intrusion evaluations are not recommended unless groundwater concentrations are 
observed to significantly (one or more orders of magnitude) increase during future monitoring 
events or there are significant structural failures to the buildings overlying the plume. 
 
8.0 PROTECTIVENESS STATEMENTS 
 
The remedial actions at OU 2, Site SS-003 and SS-009 are protective of human health and the 
environment and are anticipated to remain protective in the future.  Groundwater at the former 
Richards-Gebaur AFB is not currently used for any purpose, and LUCs prohibiting extraction 
and use of groundwater at OU 2 Site SS-003 and Site SS-009 are adequate to ensure that 
exposures do not occur in the future.  The LTM program supports the LUCs and allows periodic 
evaluation of groundwater quality to help ensure that the LUC boundaries fully encompass the 
contaminant plume and remain protective of human health and the environment.  Overall, COC 
concentrations indicate that the groundwater plumes remain inside the LUC boundaries at both 
sites, and there is no indication that off-site migration is occurring. 
 
The remedy at OU2 Groundwater at Sites SS-003 and SS-009 is protective of human health and 
the environment.  (The first Five-Year Review addressed both OUs 1 and 2.  OU 1 Sites included 
FT002 and ST005.  OU 2 Sites included SS003, SS006, SS009, SS012, ST005 and ST011.  This 
second Five-Year review will address OU 2 Sites SS-003 and SS-009 which are under the 
responsibility of the United States Marine Corps (USMC).  The other sites in OU2 as well as the 
entire OU1 will be addressed in a separate Five-Year Review document prepared by United 
States Air Force (USAF) since this is under the responsibility of the USAF.) 
 
9.0 NEXT REVIEW 
 
The next Five-Year Review for OU 2, Site SS-003 and Site SS-009 is due within five years of 
the signature date on the cover of this five-year review report.  The USMC will be responsible 
for the implementation of the environmental restoration program and completing the next five-
year review.  Planning and development of the next five year review should begin 12 months 
prior to the due date to ensure statutory deadline is met.  
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Property Owners/Tenants Interviews for Kansas City Five Year Review 

 
 Question Response 
1. What is your overall impression of the 

project? 
Comfortable, relaxed, several sets of visitors have 
visited the site to view the site and well heads 

2.  What effects have site operations had on the 
surrounding community? 

Nil.  Sampling wells heads are all mostly inside of 
the compound.  Public is not impacted by the site.   
The plume and well heads are inside the LUC 
boundaries and all on DoD owned property.   Have 
not slowed down any of the operations at the site.   

3. Are you aware of any community concerns 
regarding the site or its operation and 
administration? 

None.  

4. Are you aware on any events, incidents, or 
activities at the site such as vandalism, 
trespassing, or emergency responses? Details. 

No and have been involved and located here for 10 
years. 

5. Do you feel well informed about the site’s 
activities and progress? 

OK.  Would like to be included on the distribution 
for the annual reports and five year reviews. 

6. Have there been routine communications or 
activities (site visits, inspections, reporting 
activities, etc) conducted by your office 
regarding the site? Details. 

Annual site visits and communications are good 
during the sampling efforts.  The teams accessing 
the site always give notice of need to enter.  We are 
the point of contact for these visits for access. 

7. Do you have any comments, suggestions, or 
recommendations regarding the site’s 
management or operation? 

Would like to have the data from the LTM annual 
reports and sampling efforts.  Would also like to 
have a copy of the Five Year Review Report. 

Additional Information:   
• There is an area in building 704 that is below grade and fills with water on a regular basis.  Would 

like the data on the plume so the potential concentrations of chemicals could be shared with the 
disposal facility for the water.  Pumping of the pipe chase pit has not been continued because they did 
not want to impact the plume and the water may be groundwater.  The pit is not within the plume 
boundaries but is located in the general area of the plume.   

• Would like to know the anticipated and projected length of time that actions will be going on at the 
site for the Plume.  Anticipates seeing this in the reports. 

• There was significant discussion on the current and future use of the buildings on the site, the 
construction and condition of the buildings.  This information is presented separately as part of the 
vapor intrusion discussion in the Five Year Review Report. 

Participants: Ron Phelps Jim Webb 
Organization: Asset Management and 

Assessment Branch 
Facilities, Marine Forces 
Reserves 

Asset Management and 
Assessment Branch 
Facilities, Marine Forces Reserves 

Phone Number: (816) 843-3745 (816) 843-3746 
e-mail:  Ronald.o.phelps.ctr@usmc.mil James.p.webb.ctr@usmc.mil 
   
Interviewers: Jan Nielsen, NAVFAC LANT Donna Caldwell, LANT 
Date:   Monday, May 14, 2012, 7:00 AM  
Location: Telephone Interview   
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Property Owners/Tenants Interviews for Kansas City Five Year Review 

Participants: Zoraya Lara William Rulon David Criswell, P.E. 
Organization: Kansas City Port Authority Kansas City Port 

Authority 
Navy BRAC Program 
Management Office 
Southeast  

Title: Associate Director, Real 
Estate and Trade 

Superintendent Deputy Base Closure 
Manager 

Phone Number: 816-559-3722  (843) 743-2130 
e-mail:  zlora@kcportauthority.com  david.criswell@navy.mil 
    
Interviewers: Jan Nielsen, NAVFAC 

LANT 
Donna Caldwell, 
LANT 

 

Date:   Friday, May 11, 2012, 
10:00 AM 

  

Location: Telephone Interview    
Questions:   

 Question Response 
1. What is your overall impression of the 

project? 
Fine, Port Authority is happy with the project 

2. Have there been any complaints, 
violations or other incidents related to the 
site that you are aware of? 

No, no incidents 

3. Do you feel well informed about the site’s 
activities and progress? 

Yes 

4. Do you have any comments, suggestions, 
or recommendations regarding the site’s 
management or operation? 

No, everything is fine 

5. What are the construction plans for this 
site? 

Leasing the buildings for office and classroom use.  
Not all areas are currently leased but they are 
marketing the property for office use.  There is 
currently a tenant in Building 605 that uses the area 
for classroom training.   

6. Do you know who to contact with any 
questions or concerns? 

Yes, the BRAC Point of Contact, David Criswell 

 

Additional Information:  There was significant discussion on the current and future use of the buildings 
on the site, the construction and condition of the buildings.  This information is presented separately as 
part of the vapor intrusion discussion in the Five Year Review Report. 
 
I shared with Ms. Lara the interest from Mr. Dawson of Heart N Hands in being invited to future public 
meetings on use of the Port Authority Site since it is adjacent to his area.  I provided Ms. Lara, Mr. 
Dawson’s e-mail and contact information.    
 
 

mailto:david.criswell@navy.mil�
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Property Owners/Tenants Interviews for Kansas City Five Year Review 

Interviewee: Rick Dawson 
Organization: Heart N Hand 
Title: Executive Director 
Phone Number: (816)322-1133 
e-mail:  hhhcenter@gmail.com 
  
Interviewer: Jan Nielsen, NAVFAC LANT 
Date:   Monday, May 7, 2012 – 12:00 Noon 
Location: Telephone Interview   

 

 Question Response 
1. What is your overall impression of the 

project? 
OK, likes the location and neighbors 

2. Have there been any complaints, violations 
or other incidents related to the site that you 
are aware of? 

HNH site is a fenced in lot and they had a good 
relationship with the neighbors that are currently in 
place. 
 

3. Do you feel well informed about the site’s 
activities and progress? 

Yes but would like to be included on the invites to 
public meetings that the Port Authority hosts on 
planned actions on their site. 

4. Do you have any comments, suggestions, or 
recommendations regarding the site’s 
management or operation? 

A concern (not CERCLA related) that the fire alarm in 
their building has a panel box for their building and 
another building.  Mr. Dawson can send the building 
number.  The concern is the alarm keeps going off for 
the other building and he has to keep turning the 
power off to reset.  Who can Mr. Dawson contact to 
resolve? 

5. What are the construction plans for this 
site? 

Currently used as a warehouse and there are no 
anticipated changes in the use for the future 

6. Do you know who to contact with any 
questions or concerns? 

Mr. Dawson’s initial point of contact would be EPA.  I 
indicated I would send the Navy BRAC point of 
contact to Mr. Dawson in case he had any questions or 
concerns related to the CERCLA issues on the 
property. 

 

Additional Information:  
 
 I forwarded Mr. Dawson’s questions to Mr. David Criswell, Deputy Base Closure Manager, Navy BRAC 
Program Management Office Southeast.  Mr. Criswell provided the following points of contact:   
 
Kansas City Port Authority (Fire Alarm): 
Joe Perry 
Director of Real Estate and Development 
300 Wyandotte, Suite 100,   
Kansas City, Missouri 64105 
816-559-3750 (office)   816-559-3759 (fax) 
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jperry@kcportauthority.com  
 
 
Regarding CERCLA related environmental concerns; your point of contact for the Navy is Ms. Thuane 
Fielding.   
 
Thuane Fielding 
Base Closure Manager  
Navy BRAC Program Management Office Southeast  
4130 Faber Place Drive, Suite 202  
North Charleston, SC 29405 
phone number 843-743-2133,  
thuane.fielding@navy.mil  
 
I also provided a point of contact for the Port Authority for invitations to future public meetings:   
 
Zoraya Lara 
Associate Director, Real Estate and Trade 
300 Wyandotte, Suite 100 
Kansas City, MO 64105 
Phone: 816-559-3722 
Fax: 816-559-3759 
 
zlara@kcportauthority.com 
www.kcportauthority.com 
 
 
 

 

mailto:jperry@kcportauthority.com�
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 Second Five-Year Review OU 2 Sites SS-003 and SS-009 

 
Former Richards-Gebaur AFB                    June 2012 

 
 

 

 
 

 

 

 

 

 

 

APPENDIX C  

 

LAND USE CONTROL BOUNDARIES 

  



 

 

This page is intentionally left blank



APPENDIX C – LAND USE CONTROL BOUNDARIES 

C-1 
 

  



APPENDIX C – LAND USE CONTROL BOUNDARIES 

C-2 
 

  



APPENDIX C – LAND USE CONTROL BOUNDARIES 

C-3 
 

 



 

This page is intentionally left blank



 Second Five-Year Review OU 2 Sites SS-003 and SS-009 

 
Former Richards-Gebaur AFB                    June 2012 

 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D  
 
 

SITE SS-003 PLUME MAP AND TREND GRAPHS 
 
 
 



 

This page is intentionally left blank



APPENDIX D – SS-003 PLUME MAPS AND TREND GRAPHS 

D-1 
 

 



APPENDIX D – SS-003 PLUME MAPS AND TREND GRAPHS 

D-2 
 

 

  



APPENDIX D – SS-003 PLUME MAPS AND TREND GRAPHS 

D-3 
 

  



APPENDIX D – SS-003 PLUME MAPS AND TREND GRAPHS 

D-4 
 

  

  



APPENDIX D – SS-003 PLUME MAPS AND TREND GRAPHS 

D-5 
 



APPENDIX D – SS-003 PLUME MAPS AND TREND GRAPHS 

D-6 
 

 



APPENDIX D – SS-003 PLUME MAPS AND TREND GRAPHS 

D-7 
 

 



APPENDIX D – SS-003 PLUME MAPS AND TREND GRAPHS 

D-8 
 

 



APPENDIX D – SS-003 PLUME MAPS AND TREND GRAPHS 

D-9 
 

 



 

This page is intentionally left blank



 Second Five-Year Review OU 2 Sites SS-003 and SS-009 

 
Former Richards-Gebaur AFB                    June 2012 

 
 

 

 

 

 

 

 

 

 

 

 
APPENDIX E  

 
 

SITE SS-009 PLUME MAP AND TREND GRAPHS 



 

This page is intentionally left blank



APPENDIX E – SS-009 PLUME MAPS AND TREND CHARTS 

E-1 
 

  



APPENDIX E – SS-009 PLUME MAPS AND TREND CHARTS 

E-2 
 

 

 



APPENDIX E – SS-009 PLUME MAPS AND TREND CHARTS 

E-3 
 

 



APPENDIX E – SS-009 PLUME MAPS AND TREND CHARTS 

E-4 
 

  



APPENDIX E – SS-009 PLUME MAPS AND TREND CHARTS 

E-5 
 

  



APPENDIX E – SS-009 PLUME MAPS AND TREND CHARTS 

E-6 
 

  



APPENDIX E – SS-009 PLUME MAPS AND TREND CHARTS 

E-7 
 

 



APPENDIX E – SS-009 PLUME MAPS AND TREND CHARTS 

E-8 
 

 



 Second Five-Year Review OU 2 Sites SS-003 and SS-009 

 
Former Richards-Gebaur AFB                    June 2012 

 
 

 

 

 

 

 
 
 
 
 
 
 
 

APPENDIX F  
 
 

DEED TRANSFER TO CITY OF KANSAS CITY 
  

(WITHOUT ENCLOSURES) 



 

This page is intentionally left blank



                               F-1



                               F-2



                               F-3



                               F-4



                               F-5



                               F-6



                               F-7



                               F-8



                               F-9



                               F-10



                               F-11



                               F-12



                               F-13



                               F-14



                               F-15



                               F-16



                               F-17



                               F-18



                               F-19



 

This page is intentionally left blank



 Second Five-Year Review OU 2 Sites SS-003 and SS-009 

 
Former Richards-Gebaur AFB                    June 2012 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX G 
 
 

DEED FOR PORT AUTHORITY TRANSFER 
  



 

This page is intentionally left blank



G-1



G-2



G-3



G-4



G-5



G-6



G-7



G-8



G-9



G-10



G-11



G-12



G-13



G-14



G-15



G-16



G-17



G-18



G-19



G-20



G-21



G-22



G-23



G-24



G-25



G-26



G-27



G-28



G-29



 

This page is intentionally left blank



 Second Five-Year Review OU 2 Sites SS-003 and SS-009 

 
Former Richards-Gebaur AFB                    June 2012 

 
 

 

 
 
 
 
 
 
 
 
 
 

 

 

 

 
APPENDIX H  

 
 

BASE MASTER PLAN 
 

  
  



 

 

This page is intentionally left blank



3.E.1.C Land Use Controls (Amendment 5/12/05)

nfl 22 December 2004. the Air Force transferred land parcels B, D. I, and 0 to the

Master Plan

Marine Corps Support Activity Kansas City

Master Plan
For

Marine Corps Support Activity
Kansas City, Missouri

Woolpeit
AgusI 2001

Southern
Naval Facilities Engineering

August 2001

Produced by:

U 001 .J'EHT

Charlotte, NC
www.woolpert.com

Command
Division

 

 

RCHRD AR # 389  Page 94 of 148

H-1



3.E.1.C Land Use tontrols (Amendment 5/12/05)

On 22 December 2004, the Air Force transferred land parcels B, D, I, and 0 to the
Marine Corps Mobilization Command (MOBCOM). A Memorandum of Agreement
(MOA) between the Air Force and the Marine Corps executed this transfer.

As a result of the transfer MOBCOM received responsibility for the two remediation sites
discussed earlier in the Base Master Plan. Sites 85003 and SSOO9 are now on Marine
Corps owned properties. MOBCOM took responsibility for performing Land Use
Controls (LUC), Institutional Controls (IC), and the associated Communication Plan.
Additionally, MOECOM will take over responsibility for the monitoring wells, which are
part of the remediation process, in fiscal year 2007. The Metes and Bounds surveys and
the LUC boundary diagrams are displayed in this Master Plan, Appendix D

The intent of the LUC/IC actions is to restrict subsurface drilling and the extraètion and
subsequent use of the contaminated ground water, within the prescribed LUC/IC
boundaries. Also, the LUC/IC actions involve protecting the monitoring wells. The Land
Use Control/Institutional Control Management Plan, 2005 (LIJCIICMIP) should be
consulted prior to any deep land disturbance within the LUC/IC boundaries. In addition
to a detailed description of LUC/IC implementation, monitoring, enforcement and
termination, the LUC/ICMP also provides aerial photos, metes and bounds surveys, site
maps, and a Communication Plan. Finally, the plan has within the appendices a copy of
the MOA between the Air Force and the Marine Corps.

3.E.1.D Land Use Controls From Adjacent City of Kansas City Leased Property
(STOOS) (Amendment 5/12/05)

The Marine Corps leases property from the City of Kansas City, Missouri (Government
Lease N62467-93-RP-00026). The affected Marine Corps leased properties are Tracts 2
and 3. Tract 2 is roughly bounded on its northwestern boundary by land parcel A (see
LUCIICMP), and on its southeast boundary by Andrews road. Tract 3 in turn is roughly
bounded on its northwestern boundary by Andrews Road, and on its southeast boundary
by a southwest to northeast line, which runs roughly parallel to Scope Creek. The City of
Kansas City has leased parcel A, from the Air Force Real Property Agency (AFRPA).
Site STOO5 is located on AFRPA property leased by the City of Kansas City (Parcel A).
This site has an associated groundwater plume. This plume has crossed the Parcel
£AJTract 2 boundary and spread onto the Marine Corps controlled property Tract 2. The
plume is spreading southeasterly across Tract 2 and in the direction of Tract 3 of Marine
Corps controlled property. Consequently, the Land Use Control boundary related to
STOO5 extends onto Marine Corps controlled property Tracts 2 and 3, as evidenced in
Appendix A, Figure 15 "ST 005 POL Storage Yard Land Use Control Boundaries For
Groundwater" of the LUC/ICMP. Additionally, the Metes and Bounds survey of the LUC
boundary is displayed in Appendix A of the LUCIICMP. The same figures are
incorporated into Appendix D of this Master Plan.

 

 

 

RCHRD AR # 389  Page 95 of 148

H-2



The Land Use Control/Institutional Control Management Plan, March 2005 (table 4, page
II) prescribes the following use restriction for site STOO5. "No subsurface drilling,
extraction and subsequent use of groundwater within the LtJC/IC boundaries without
prior approvafrom Air Force, MDNR, and USEPA." And "No disturbance of,
interference with, or damage to, the groundwater monitoring wells."

5/12/05
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Richards-Gebaur AFB SS009 Industrial 2012 5 YR Review
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW

no dashes) (µg/L) Chemical

79016 9.90E+00 Trichloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of LWT (cell G28) Soil

MORE Average below grade Thickness Thickness stratum A User-defined
 soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability,

TS LF LWT hA hB hC water table, directly above soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (Enter A, B, or C) water table permeability) (cm2)

13.9 15 274 274 A CL CL

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
ρb

A nA
θw

A ρb
B nB

θw
B ρb

C nC
θw

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

CL 1.50 0.430 0.3

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack ∆P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

15 40 1928 1928 244 1 1 5

MORE ENTER ENTER ENTER ENTER ENTER ENTER
 Averaging Averaging Target Target hazard

time for time for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 25 8.333 250 1.0E-05 1

Used to calculate risk-based
END groundwater concentration.

GW-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR ∆Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (µg/m3)-1 (mg/m3)

7.90E-02 9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 4.1E-06 2.0E-03

END
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Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in wall

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

τ LT θa
A θa

B θa
C Ste ki krg kv Lcz ncz θa,cz θw,cz Xcrack

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

2.63E+08 259 0.130 ERROR ERROR 0.630 1.27E-09 0.531 6.74E-10 46.88 0.43 0.055 0.375 7,712

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Qbuilding AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff

A Deff
B Deff

C Deff
cz Deff

T Ld

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

2.52E+05 3.72E+06 2.07E-03 15 8,509 5.90E-03 2.50E-01 1.77E-04 4.82E-04 0.00E+00 0.00E+00 3.46E-05 1.44E-04 259

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (µg/m3) (µg/m3)-1 (mg/m3)

15 2.48E+03 1.00 8.33E+01 4.82E-04 7.71E+03 8.76E+145 8.02E-06 1.99E-02 4.1E-06 2.0E-03

END
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Richards-Gebaur AFB SS009 Industrial 2012 5 YR Review
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (unitless) (unitless)

NA NA NA 1.47E+06 NA 6.6E-09 2.3E-03

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.

SCROLL
DOWN

TO "END"

END
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VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density
SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (X) (X)

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 1.5E-05 0.0E+00
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.5E-01 X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 0.0E+00
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 4.0E-06 3.5E-03 X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 2.2E+00
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.0E-06 9.0E-02
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 3.5E-02 X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 8.3E-07 1.0E+01 X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 8.8E-06 1.0E-01
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 4.7E-07 3.0E+00
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 7.0E-02 X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 1.8E-05 7.0E-02 X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 0.0E+00 5.0E-01
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 2.0E-01
76131 1,1,2-Trichloro-1,2,2-trifluoroethane 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.9E-05 4.0E-03 X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 1.4E-02 X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 2.0E-03 X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 2.1E-01 X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 2.1E-01 X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 1.4E-01 X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 7.0E-04 X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 3.5E-02 X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 0.0E+00 3.0E-03
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 7.0E-02 X
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01
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VLOOKUP TABLES

95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 3.90E-04 25 447.53 675.00 9,572 0.0E+00 1.8E-02 X
95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 6.0E-03
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 5.7E-04 4.9E-03 X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 1.4E-01 X
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 0.0E+00 2.0E-03

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 0.0E+00 1.0E+00
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.4E-01 X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 1.4E-01 X
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 0.0E+00 8.0E-01
106934 1,2-Dibromoethane (ethylene dibromide) 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 2.2E-04 2.0E-04
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 0.0E+00
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01
108101 Methylisobutylketone (4-methyl-2-pentanone) 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 6.0E-03
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 4.0E-01
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 6.0E-02
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 2.8E-03 X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 4.0E-03
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.4E-05 7.0E-02 X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04
126998 2-Chloro-1,3-butadiene (chloroprene) 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 5.9E-06 6.0E-01
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 1.1E-01 X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 1.4E-02 X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 1.4E-01 X
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 3.5E-02 X
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 7.0E-02 X
205992 Benzo(b)fluoranthene 1.23E+06 2.26E-02 5.56E-06 1.50E-03 4.54E-03 1.11E-04 25 715.9 969.27 17000 2.1E-04 0.0E+00 X
218019 Chrysene 3.98E+05 2.48E-02 6.21E-06 6.30E-03 3.87E-03 9.44E-05 25 714.15 979 16455 2.1E-06 0.0E+00 X
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 1.1E-01 X
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 1.1E-01 X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04
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Richards-Gebaur AFB SS003 Residential 2012 5 YR Review
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW

no dashes) (µg/L) Chemical

79016 1.21E+01 Trichloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of LWT (cell G28) Soil

MORE Average below grade Thickness Thickness stratum A User-defined
 soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability,

TS LF LWT hA hB hC water table, directly above soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (Enter A, B, or C) water table permeability) (cm2)

13.9 15 183 183 A CL CL

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
ρb

A nA
θw

A ρb
B nB

θw
B ρb

C nC
θw

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

CL 1.50 0.430 0.3

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack ∆P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

15 40 961 961 488 1 0.45 5

MORE ENTER ENTER ENTER ENTER ENTER ENTER
 Averaging Averaging Target Target hazard

time for time for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END groundwater concentration.

GW-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR ∆Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (µg/m3)-1 (mg/m3)

7.90E-02 9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 4.1E-06 2.0E-03

END
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Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in wall

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

τ LT θa
A θa

B θa
C Ste ki krg kv Lcz ncz θa,cz θw,cz Xcrack

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

9.46E+08 168 0.130 ERROR ERROR 0.630 1.27E-09 0.531 6.74E-10 46.88 0.43 0.055 0.375 3,844

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Qbuilding AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff

A Deff
B Deff

C Deff
cz Deff

T Ld

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

5.63E+04 9.24E+05 4.16E-03 15 8,509 5.90E-03 2.50E-01 1.77E-04 4.82E-04 0.00E+00 0.00E+00 3.46E-05 1.05E-04 168

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (µg/m3) (µg/m3)-1 (mg/m3)

15 3.03E+03 1.00 8.33E+01 4.82E-04 3.84E+03 6.25E+292 1.01E-05 3.07E-02 4.1E-06 2.0E-03

END
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Richards-Gebaur AFB SS003 Residential 2012 5 YR Review
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (unitless) (unitless)

NA NA NA 1.47E+06 NA 5.2E-08 1.5E-02

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.

SCROLL
DOWN

TO "END"

END
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VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density
SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (X) (X)

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 1.5E-05 0.0E+00
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.5E-01 X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 0.0E+00
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 4.0E-06 3.5E-03 X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 2.2E+00
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.0E-06 9.0E-02
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 3.5E-02 X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 8.3E-07 1.0E+01 X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 8.8E-06 1.0E-01
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 4.7E-07 3.0E+00
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 7.0E-02 X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 1.8E-05 7.0E-02 X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 0.0E+00 5.0E-01
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 2.0E-01
76131 1,1,2-Trichloro-1,2,2-trifluoroethane 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.9E-05 4.0E-03 X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 1.4E-02 X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 2.0E-03 X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 2.1E-01 X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 2.1E-01 X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 1.4E-01 X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 7.0E-04 X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 3.5E-02 X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 0.0E+00 3.0E-03
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 7.0E-02 X
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01
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95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 3.90E-04 25 447.53 675.00 9,572 0.0E+00 1.8E-02 X
95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 6.0E-03
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 5.7E-04 4.9E-03 X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 1.4E-01 X
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 0.0E+00 2.0E-03

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 0.0E+00 1.0E+00
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.4E-01 X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 1.4E-01 X
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 0.0E+00 8.0E-01
106934 1,2-Dibromoethane (ethylene dibromide) 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 2.2E-04 2.0E-04
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 0.0E+00
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01
108101 Methylisobutylketone (4-methyl-2-pentanone) 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 6.0E-03
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 4.0E-01
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 6.0E-02
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 2.8E-03 X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 4.0E-03
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.4E-05 7.0E-02 X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04
126998 2-Chloro-1,3-butadiene (chloroprene) 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 5.9E-06 6.0E-01
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 1.1E-01 X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 1.4E-02 X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 1.4E-01 X
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 3.5E-02 X
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 7.0E-02 X
205992 Benzo(b)fluoranthene 1.23E+06 2.26E-02 5.56E-06 1.50E-03 4.54E-03 1.11E-04 25 715.9 969.27 17000 2.1E-04 0.0E+00 X
218019 Chrysene 3.98E+05 2.48E-02 6.21E-06 6.30E-03 3.87E-03 9.44E-05 25 714.15 979 16455 2.1E-06 0.0E+00 X
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 1.1E-01 X
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 1.1E-01 X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04
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Richards-Gebaur AFB SS003 Industrial 2012 5 YR Review
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW

no dashes) (µg/L) Chemical

79016 1.21E+01 Trichloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of LWT (cell G28) Soil

MORE Average below grade Thickness Thickness stratum A User-defined
 soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability,

TS LF LWT hA hB hC water table, directly above soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (Enter A, B, or C) water table permeability) (cm2)

13.9 15 183 183 A CL CL

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
ρb

A nA
θw

A ρb
B nB

θw
B ρb

C nC
θw

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

CL 1.50 0.430 0.3

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack ∆P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

15 40 1928 1928 244 1 1 5

MORE ENTER ENTER ENTER ENTER ENTER ENTER
 Averaging Averaging Target Target hazard

time for time for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 25 8.33 250 1.0E-05 1

Used to calculate risk-based

END groundwater concentration.

GW-ADV
Version 3.1; 02/04

*Exposure Duration 25 years divided by 3 to account 
for 8-hr day exposure time

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR ∆Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (µg/m3)-1 (mg/m3)

7.90E-02 9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 4.1E-06 2.0E-03

END
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Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in wall

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

τ LT θa
A θa

B θa
C Ste ki krg kv Lcz ncz θa,cz θw,cz Xcrack

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

2.63E+08 168 0.130 ERROR ERROR 0.630 1.27E-09 0.531 6.74E-10 46.88 0.43 0.055 0.375 7,712

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Qbuilding AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff

A Deff
B Deff

C Deff
cz Deff

T Ld

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

2.52E+05 3.72E+06 2.07E-03 15 8,509 5.90E-03 2.50E-01 1.77E-04 4.82E-04 0.00E+00 0.00E+00 3.46E-05 1.05E-04 168

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (µg/m3) (µg/m3)-1 (mg/m3)

15 3.03E+03 1.00 8.33E+01 4.82E-04 7.71E+03 8.76E+145 8.94E-06 2.71E-02 4.1E-06 2.0E-03

END
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Richards-Gebaur AFB SS003 Industrial 2012 5 YR Review
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (unitless) (unitless)

NA NA NA 1.47E+06 NA 9.1E-09 3.1E-03

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.

SCROLL
DOWN

TO "END"

END
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Soil Properties Lookup Table Bulk Density
SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (X) (X)

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 1.5E-05 0.0E+00
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.5E-01 X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 0.0E+00
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 4.0E-06 3.5E-03 X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 2.2E+00
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.0E-06 9.0E-02
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 3.5E-02 X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 8.3E-07 1.0E+01 X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 8.8E-06 1.0E-01
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 4.7E-07 3.0E+00
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 7.0E-02 X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 1.8E-05 7.0E-02 X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 0.0E+00 5.0E-01
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 2.0E-01
76131 1,1,2-Trichloro-1,2,2-trifluoroethane 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.9E-05 4.0E-03 X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 1.4E-02 X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 2.0E-03 X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 2.1E-01 X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 2.1E-01 X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 1.4E-01 X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 7.0E-04 X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 3.5E-02 X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 0.0E+00 3.0E-03
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 7.0E-02 X
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01
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95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 3.90E-04 25 447.53 675.00 9,572 0.0E+00 1.8E-02 X
95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 6.0E-03
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 5.7E-04 4.9E-03 X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 1.4E-01 X
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 0.0E+00 2.0E-03

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 0.0E+00 1.0E+00
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.4E-01 X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 1.4E-01 X
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 0.0E+00 8.0E-01
106934 1,2-Dibromoethane (ethylene dibromide) 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 2.2E-04 2.0E-04
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 0.0E+00
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01
108101 Methylisobutylketone (4-methyl-2-pentanone) 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 6.0E-03
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 4.0E-01
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 6.0E-02
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 2.8E-03 X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 4.0E-03
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.4E-05 7.0E-02 X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04
126998 2-Chloro-1,3-butadiene (chloroprene) 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 5.9E-06 6.0E-01
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 1.1E-01 X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 1.4E-02 X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 1.4E-01 X
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 3.5E-02 X
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 7.0E-02 X
205992 Benzo(b)fluoranthene 1.23E+06 2.26E-02 5.56E-06 1.50E-03 4.54E-03 1.11E-04 25 715.9 969.27 17000 2.1E-04 0.0E+00 X
218019 Chrysene 3.98E+05 2.48E-02 6.21E-06 6.30E-03 3.87E-03 9.44E-05 25 714.15 979 16455 2.1E-06 0.0E+00 X
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 1.1E-01 X
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 1.1E-01 X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04
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Richards-Gebaur AFB SS009 Residential 2012 5 YR Review
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW

no dashes) (µg/L) Chemical

79016 9.90E+00 Trichloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of LWT (cell G28) Soil

MORE Average below grade Thickness Thickness stratum A User-defined
 soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability,

TS LF LWT hA hB hC water table, directly above soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (Enter A, B, or C) water table permeability) (cm2)

13.9 15 274 274 A CL CL

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
ρb

A nA
θw

A ρb
B nB

θw
B ρb

C nC
θw

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

CL 1.50 0.430 0.3

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack ∆P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

15 40 961 961 488 1 0.45 5

MORE ENTER ENTER ENTER ENTER ENTER ENTER
 Averaging Averaging Target Target hazard

time for time for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-05 1

Used to calculate risk-based
END groundwater concentration.

GW-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR ∆Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (µg/m3)-1 (mg/m3)

7.90E-02 9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 4.1E-06 2.0E-03

END
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Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in wall

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

τ LT θa
A θa

B θa
C Ste ki krg kv Lcz ncz θa,cz θw,cz Xcrack

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

9.46E+08 259 0.130 ERROR ERROR 0.630 1.27E-09 0.531 6.74E-10 46.88 0.43 0.055 0.375 3,844

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Qbuilding AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff

A Deff
B Deff

C Deff
cz Deff

T Ld

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

5.63E+04 9.24E+05 4.16E-03 15 8,509 5.90E-03 2.50E-01 1.77E-04 4.82E-04 0.00E+00 0.00E+00 3.46E-05 1.44E-04 259

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (µg/m3) (µg/m3)-1 (mg/m3)

15 2.48E+03 1.00 8.33E+01 4.82E-04 3.84E+03 6.25E+292 9.08E-06 2.25E-02 4.1E-06 2.0E-03

END
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Richards-Gebaur AFB SS009 Residential 2012 5 YR Review

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (unitless) (unitless)

NA NA NA 1.47E+06 NA 3.8E-08 1.1E-02

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.

SCROLL
DOWN

TO "END"

END
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VLOOKUP TABLES

Soil Properties Lookup Table Bulk Density
SCS Soil Type Ks (cm/h) 1 (1/cm) N (unitless) M (unitless) n (cm3/cm3) r (cm3/cm3) Mean Grain Diameter (cm) (g/cm3) w (cm3/cm3) SCS Soil Name

C 0.61 0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 0.215 Clay
CL 0.34 0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 0.168 Clay Loam
L 0.50 0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 0.148 Loam
LS 4.38 0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 0.076 Loamy Sand
S 26.78 0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 0.054 Sand
SC 0.47 0.03342 1.208 0.1722 0.385 0.117 0.025 1.63 0.197 Sandy Clay
SCL 0.55 0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 0.146 Sandy Clay Loam
SI 1.82 0.00658 1.679 0.4044 0.489 0.050 0.0046 1.35 0.167 Silt
SIC 0.40 0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 0.216 Silty Clay
SICL 0.46 0.00839 1.521 0.3425 0.482 0.090 0.0056 1.37 0.198 Silty Clay Loam
SIL 0.76 0.00506 1.663 0.3987 0.439 0.065 0.011 1.49 0.180 Silt Loam
SL 1.60 0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 0.103 Sandy Loam

Chemical Properties Lookup Table
Organic Pure Henry's Henry's Enthalpy of
carbon component law constant law constant Normal vaporization at Unit
partition Diffusivity Diffusivity water Henry's at reference reference boiling Critical the normal risk Reference

coefficient, in air, in water, solubility, law constant temperature, temperature, point, temperature, boiling point, factor, conc., URF RfC
Koc Da Dw S H' H TR TB TC Hv,b URF RfC extrapolated extrapolated

CAS No. Chemical (cm3/g) (cm2/s) (cm2/s) (mg/L) (unitless) (atm-m3/mol) (oC) (oK) (oK) (cal/mol) (g/m3)-1 (mg/m3) (X) (X)

56235 Carbon tetrachloride 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.24E+00 3.03E-02 25 349.90 556.60 7,127 1.5E-05 0.0E+00
57749 Chlordane 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05 25 624.24 885.73 14,000 1.0E-04 7.0E-04
58899 gamma-HCH (Lindane) 1.07E+03 1.42E-02 7.34E-06 7.30E+00 5.73E-04 1.40E-05 25 596.55 839.36 15,000 3.7E-04 1.1E-03 X X
60297 Ethyl ether 5.73E+00 7.82E-02 8.61E-06 5.68E+04 1.35E+00 3.29E-02 25 307.50 466.74 6,338 0.0E+00 7.0E-01 X
60571 Dieldrin 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.18E-04 1.51E-05 25 613.32 842.25 17,000 4.6E-03 1.8E-04 X
67641 Acetone 5.75E-01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.87E-05 25 329.20 508.10 6,955 0.0E+00 3.5E-01 X
67663 Chloroform 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03 25 334.32 536.40 6,988 2.3E-05 0.0E+00
67721 Hexachloroethane 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03 25 458.00 695.00 9,510 4.0E-06 3.5E-03 X
71432 Benzene 5.89E+01 8.80E-02 9.80E-06 1.79E+03 2.27E-01 5.54E-03 25 353.24 562.16 7,342 7.8E-06 3.0E-02
71556 1,1,1-Trichloroethane 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.03E-01 1.72E-02 25 347.24 545.00 7,136 0.0E+00 2.2E+00
72435 Methoxychlor 9.77E+04 1.56E-02 4.46E-06 1.00E-01 6.46E-04 1.58E-05 25 651.02 848.49 16,000 0.0E+00 1.8E-02 X
72559 DDE 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.59E-04 2.09E-05 25 636.44 860.38 15,000 9.7E-05 0.0E+00 X
74839 Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.55E-01 6.22E-03 25 276.71 467.00 5,714 0.0E+00 5.0E-03
74873 Methyl chloride (chloromethane) 2.12E+00 1.26E-01 6.50E-06 5.33E+03 3.61E-01 8.80E-03 25 249.00 416.25 5,115 1.0E-06 9.0E-02
74908 Hydrogen cyanide 3.80E+00 1.93E-01 2.10E-05 1.00E+06 5.44E-03 1.33E-04 25 299.00 456.70 6,676 0.0E+00 3.0E-03
74953 Methylene  bromide 1.26E+01 4.30E-02 8.44E-06 1.19E+04 3.52E-02 8.59E-04 25 370.00 583.00 7,868 0.0E+00 3.5E-02 X
75003 Chloroethane (ethyl chloride) 4.40E+00 2.71E-01 1.15E-05 5.68E+03 3.61E-01 8.80E-03 25 285.30 460.40 5,879 8.3E-07 1.0E+01 X
75014 Vinyl chloride (chloroethene) 1.86E+01 1.06E-01 1.23E-05 8.80E+03 1.10E+00 2.69E-02 25 259.25 432.00 5,250 8.8E-06 1.0E-01
75058 Acetonitrile 4.20E+00 1.28E-01 1.66E-05 1.00E+06 1.42E-03 3.45E-05 25 354.60 545.50 7,110 0.0E+00 6.0E-02
75070 Acetaldehyde 1.06E+00 1.24E-01 1.41E-05 1.00E+06 3.23E-03 7.87E-05 25 293.10 466.00 6,157 2.2E-06 9.0E-03
75092 Methylene chloride 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.96E-02 2.18E-03 25 313.00 510.00 6,706 4.7E-07 3.0E+00
75150 Carbon disulfide 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02 25 319.00 552.00 6,391 0.0E+00 7.0E-01
75218 Ethylene oxide 1.33E+00 1.04E-01 1.45E-05 3.04E+05 2.27E-02 5.54E-04 25 283.60 469.00 6,104 1.0E-04 0.0E+00
75252 Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.41E-02 5.88E-04 25 422.35 696.00 9,479 1.1E-06 7.0E-02 X
75274 Bromodichloromethane 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.54E-02 1.60E-03 25 363.15 585.85 7,800 1.8E-05 7.0E-02 X X
75296 2-Chloropropane 9.14E+00 8.88E-02 1.01E-05 3.73E+03 5.93E-01 1.45E-02 25 308.70 485.00 6,286 0.0E+00 1.0E-01
75343 1,1-Dichloroethane 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03 25 330.55 523.00 6,895 0.0E+00 5.0E-01
75354 1,1-Dichloroethylene 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.60E-02 25 304.75 576.05 6,247 0.0E+00 2.0E-01
75456 Chlorodifluoromethane 4.79E+01 1.01E-01 1.28E-05 2.00E+00 1.10E+00 2.70E-02 25 232.40 369.30 4,836 0.0E+00 5.0E+01
75694 Trichlorofluoromethane 4.97E+02 8.70E-02 9.70E-06 1.10E+03 3.97E+00 9.68E-02 25 296.70 471.00 5,999 0.0E+00 7.0E-01
75718 Dichlorodifluoromethane 4.57E+02 6.65E-02 9.92E-06 2.80E+02 1.40E+01 3.42E-01 25 243.20 384.95 9,421 0.0E+00 2.0E-01
76131 1,1,2-Trichloro-1,2,2-trifluoroethane 1.11E+04 7.80E-02 8.20E-06 1.70E+02 1.97E+01 4.80E-01 25 320.70 487.30 6,463 0.0E+00 3.0E+01
76448 Heptachlor 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.05E+01 1.48E+00 25 603.69 846.31 13,000 1.3E-03 1.8E-03 X
77474 Hexachlorocyclopentadiene 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.10E+00 2.69E-02 25 512.15 746.00 10,931 0.0E+00 2.0E-04
78831 Isobutanol 2.59E+00 8.60E-02 9.30E-06 8.50E+04 4.83E-04 1.18E-05 25 381.04 547.78 10,936 0.0E+00 1.1E+00 X
78875 1,2-Dichloropropane 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.79E-03 25 369.52 572.00 7,590 1.9E-05 4.0E-03 X
78933 Methylethylketone (2-butanone) 2.30E+00 8.08E-02 9.80E-06 2.23E+05 2.29E-03 5.58E-05 25 352.50 536.78 7,481 0.0E+00 5.0E+00
79005 1,1,2-Trichloroethane 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.73E-02 9.11E-04 25 386.15 602.00 8,322 1.6E-05 1.4E-02 X
79016 Trichloroethylene 1.66E+02 7.90E-02 9.10E-06 1.47E+03 4.21E-01 1.03E-02 25 360.36 544.20 7,505 4.1E-06 2.0E-03 X
79209 Methyl acetate 3.26E+00 1.04E-01 1.00E-05 2.00E+03 4.84E-03 1.18E-04 25 329.80 506.70 7,260 0.0E+00 3.5E+00 X
79345 1,1,2,2-Tetrachloroethane 9.33E+01 7.10E-02 7.90E-06 2.96E+03 1.41E-02 3.44E-04 25 419.60 661.15 8,996 5.8E-05 2.1E-01 X
79469 2-Nitropropane 1.17E+01 9.23E-02 1.01E-05 1.70E+04 5.03E-03 1.23E-04 25 393.20 594.00 8,383 2.7E-03 2.0E-02
80626 Methylmethacrylate 6.98E+00 7.70E-02 8.60E-06 1.50E+04 1.38E-02 3.36E-04 25 373.50 567.00 8,975 0.0E+00 7.0E-01
83329 Acenaphthene 7.08E+03 4.21E-02 7.69E-06 3.57E+00 6.34E-03 1.55E-04 25 550.54 803.15 12,155 0.0E+00 2.1E-01 X
86737 Fluorene 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.60E-03 6.34E-05 25 570.44 870.00 12,666 0.0E+00 1.4E-01 X
87683 Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.20E+00 3.33E-01 8.13E-03 25 486.15 738.00 10,206 2.2E-05 7.0E-04 X
88722 o-Nitrotoluene 3.24E+02 5.87E-02 8.67E-06 6.50E+02 5.11E-04 1.25E-05 25 495.00 720.00 12,239 0.0E+00 3.5E-02 X
91203 Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.82E-04 25 491.14 748.40 10,373 0.0E+00 3.0E-03
91576 2-Methylnaphthalene 2.81E+03 5.22E-02 7.75E-06 2.46E+01 2.12E-02 5.17E-04 25 514.26 761.00 12,600 0.0E+00 7.0E-02 X
92524 Biphenyl 4.38E+03 4.04E-02 8.15E-06 7.45E+00 1.23E-02 2.99E-04 25 529.10 789.00 10,890 0.0E+00 1.8E-01 X
95476 o-Xylene 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.12E-01 5.18E-03 25 417.60 630.30 8,661 0.0E+00 1.0E-01
95501 1,2-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.77E-02 1.90E-03 25 453.57 705.00 9,700 0.0E+00 2.0E-01

1 of 2
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VLOOKUP TABLES

95578 2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 3.90E-04 25 447.53 675.00 9,572 0.0E+00 1.8E-02 X
95636 1,2,4-Trimethylbenzene 1.35E+03 6.06E-02 7.92E-06 5.70E+01 2.52E-01 6.14E-03 25 442.30 649.17 9,369 0.0E+00 6.0E-03
96184 1,2,3-Trichloropropane 2.20E+01 7.10E-02 7.90E-06 1.75E+03 1.67E-02 4.08E-04 25 430.00 652.00 9,171 5.7E-04 4.9E-03 X
96333 Methyl acrylate 4.53E+00 9.76E-02 1.02E-05 6.00E+04 7.68E-03 1.87E-04 25 353.70 536.00 7,749 0.0E+00 1.1E-01 X
97632 Ethylmethacrylate 2.95E+01 6.53E-02 8.37E-06 3.67E+03 3.44E-02 8.40E-04 25 390.00 571.00 10,957 0.0E+00 3.2E-01 X
98066 tert-Butylbenzene 7.71E+02 5.65E-02 8.02E-06 2.95E+01 4.87E-01 1.19E-02 25 442.10 1220.00 8,980 0.0E+00 1.4E-01 X
98828 Cumene 4.89E+02 6.50E-02 7.10E-06 6.13E+01 4.74E+01 1.46E-02 25 425.56 631.10 10,335 0.0E+00 4.0E-01
98862 Acetophenone 5.77E+01 6.00E-02 8.73E-06 6.13E+03 4.38E-04 1.07E-05 25 475.00 709.50 11,732 0.0E+00 3.5E-01 X
98953 Nitrobenzene 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.82E-04 2.39E-05 25 483.95 719.00 10,566 0.0E+00 2.0E-03

100414 Ethylbenzene 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.22E-01 7.86E-03 25 409.34 617.20 8,501 0.0E+00 1.0E+00
100425 Styrene 7.76E+02 7.10E-02 8.00E-06 3.10E+02 1.12E-01 2.74E-03 25 418.31 636.00 8,737 0.0E+00 1.0E+00
100447 Benzylchloride 6.14E+01 7.50E-02 7.80E-06 5.25E+02 1.70E-02 4.14E-04 25 452.00 685.00 8,773 4.9E-05 0.0E+00 X
100527 Benzaldehyde 4.59E+01 7.21E-02 9.07E-06 3.30E+03 9.73E-04 2.37E-05 25 452.00 695.00 11,658 0.0E+00 3.5E-01 X
103651 n-Propylbenzene 5.62E+02 6.01E-02 7.83E-06 6.00E+01 4.37E-01 1.07E-02 25 432.20 630.00 9,123 0.0E+00 1.4E-01 X
104518 n-Butylbenzene 1.11E+03 5.70E-02 8.12E-06 2.00E+00 5.38E-01 1.31E-02 25 456.46 660.50 9,290 0.0E+00 1.4E-01 X
106423 p-Xylene 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.13E-01 7.64E-03 25 411.52 616.20 8,525 0.0E+00 1.0E-01
106467 1,4-Dichlorobenzene 6.17E+02 6.90E-02 7.90E-06 7.90E+01 9.82E-02 2.39E-03 25 447.21 684.75 9,271 0.0E+00 8.0E-01
106934 1,2-Dibromoethane (ethylene dibromide) 2.50E+01 2.17E-02 1.19E-05 4.18E+03 3.04E-02 7.41E-04 25 404.60 583.00 8,310 2.2E-04 2.0E-04
106990 1,3-Butadiene 1.91E+01 2.49E-01 1.08E-05 7.35E+02 3.01E+00 7.34E-02 25 268.60 425.00 5,370 3.0E-02 2.0E-03
107028 Acrolein 2.76E+00 1.05E-01 1.22E-05 2.13E+05 4.99E-03 1.22E-04 25 325.60 506.00 6,731 0.0E+00 2.0E-05
107062 1,2-Dichloroethane 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.00E-02 9.77E-04 25 356.65 561.00 7,643 2.6E-05 0.0E+00
107131 Acrylonitrile 5.90E+00 1.22E-01 1.34E-05 7.40E+04 4.21E-03 1.03E-04 25 350.30 519.00 7,786 6.8E-05 2.0E-03
108054 Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.09E-02 5.10E-04 25 345.65 519.13 7,800 0.0E+00 2.0E-01
108101 Methylisobutylketone (4-methyl-2-pentanone) 9.06E+00 7.50E-02 7.80E-06 1.90E+04 5.64E-03 1.38E-04 25 389.50 571.00 8,243 0.0E+00 3.0E+00
108383 m-Xylene 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.00E-01 7.32E-03 25 412.27 617.05 8,523 0.0E+00 1.0E-01
108678 1,3,5-Trimethylbenzene 1.35E+03 6.02E-02 8.67E-06 2.00E+00 2.41E-01 5.87E-03 25 437.89 637.25 9,321 0.0E+00 6.0E-03
108872 Methylcyclohexane 7.85E+01 7.35E-02 8.52E-06 1.40E+01 4.22E+00 1.03E-01 25 373.90 572.20 7,474 0.0E+00 3.0E+00
108883 Toluene 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.62E-03 25 383.78 591.79 7,930 0.0E+00 4.0E-01
108907 Chlorobenzene 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.51E-01 3.69E-03 25 404.87 632.40 8,410 0.0E+00 6.0E-02
109693 1-Chlorobutane 1.72E+01 8.26E-02 1.00E-05 1.10E+03 6.93E-01 1.69E-02 25 351.60 542.00 7,263 0.0E+00 1.4E+00 X
110009 Furan 1.86E+01 1.04E-01 1.22E-05 1.00E+04 2.21E-01 5.39E-03 25 304.60 490.20 6,477 0.0E+00 3.5E-03 X
110543 Hexane 4.34E+01 2.00E-01 7.77E-06 1.24E+01 6.82E+01 1.66E+00 25 341.70 508.00 6,895 0.0E+00 2.0E-01
111444 Bis(2-chloroethyl)ether 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.36E-04 1.80E-05 25 451.15 659.79 10,803 3.3E-04 0.0E+00
115297 Endosulfan 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.58E-04 1.12E-05 25 674.43 942.94 14,000 0.0E+00 2.1E-02 X
118741 Hexachlorobenzene 5.50E+04 5.42E-02 5.91E-06 5.00E-03 5.40E-02 1.32E-03 25 582.55 825.00 14,447 4.6E-04 2.8E-03 X
120821 1,2,4-Trichlorobenzene 1.78E+03 3.00E-02 8.23E-06 4.88E+01 5.81E-02 1.42E-03 25 486.15 725.00 10,471 0.0E+00 4.0E-03
123739 Crotonaldehyde (2-butenal) 4.82E+00 9.56E-02 1.07E-05 3.69E+04 7.99E-04 1.95E-05 25 375.20 568.00 9 5.4E-04 0.0E+00 X
124481 Chlorodibromomethane 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.20E-02 7.81E-04 25 416.14 678.20 5,900 2.4E-05 7.0E-02 X X
126987 Methacrylonitrile 3.58E+01 1.12E-01 1.32E-05 2.54E+04 1.01E-02 2.46E-04 25 363.30 554.00 7,600 0.0E+00 7.0E-04
126998 2-Chloro-1,3-butadiene (chloroprene) 6.73E+01 8.58E-02 1.03E-05 2.12E+03 4.91E-01 1.20E-02 25 332.40 525.00 8,075 0.0E+00 7.0E-03
127184 Tetrachloroethylene 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.53E-01 1.84E-02 25 394.40 620.20 8,288 5.9E-06 6.0E-01
129000 Pyrene 1.05E+05 2.72E-02 7.24E-06 1.35E+00 4.50E-04 1.10E-05 25 667.95 936 14370 0.0E+00 1.1E-01 X
132649 Dibenzofuran 5.15E+03 2.38E-02 6.00E-06 3.10E+00 5.15E-04 1.26E-05 25 560 824 66400 0.0E+00 1.4E-02 X
135988 sec-Butylbenzene 9.66E+02 5.70E-02 8.12E-06 3.94E+00 5.68E-01 1.39E-02 25 446.5 679 88730 0.0E+00 1.4E-01 X
141786 Ethylacetate 6.44E+00 7.32E-02 9.70E-06 8.03E+04 5.64E-03 1.38E-04 25 350.26 523.3 7633.66 0.0E+00 3.2E+00 X
156592 cis-1,2-Dichloroethylene 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03 25 333.65 544 7192 0.0E+00 3.5E-02 X
156605 trans-1,2-Dichloroethylene 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.84E-01 9.36E-03 25 320.85 516.5 6717 0.0E+00 7.0E-02 X
205992 Benzo(b)fluoranthene 1.23E+06 2.26E-02 5.56E-06 1.50E-03 4.54E-03 1.11E-04 25 715.9 969.27 17000 2.1E-04 0.0E+00 X
218019 Chrysene 3.98E+05 2.48E-02 6.21E-06 6.30E-03 3.87E-03 9.44E-05 25 714.15 979 16455 2.1E-06 0.0E+00 X
309002 Aldrin 2.45E+06 1.32E-02 4.86E-06 1.70E-02 6.95E-03 1.70E-04 25 603.01 839.37 15000 4.9E-03 1.1E-04 X
319846 alpha-HCH (alpha-BHC) 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.34E-04 1.06E-05 25 596.55 839.36 15000 1.8E-03 0.0E+00
541731 1,3-Dichlorobenzene 1.98E+03 6.92E-02 7.86E-06 1.34E+02 1.27E-01 3.09E-03 25 446 684 9230.18 0.0E+00 1.1E-01 X
542756 1,3-Dichloropropene 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.24E-01 1.77E-02 25 381.15 587.38 7900 4.0E-06 2.0E-02
630206 1,1,1,2-Tetrachloroethane 1.16E+02 7.10E-02 7.90E-06 1.10E+03 9.90E-02 2.41E-03 25 403.5 624 9768.282525 7.4E-06 1.1E-01 X

1634044 MTBE 7.26E+00 1.02E-01 1.05E-05 5.10E+04 2.56E-02 6.23E-04 25 328.3 497.1 6677.66 0.0E+00 3.0E+00
7439976 Mercury (elemental) 5.20E+01 3.07E-02 6.30E-06 2.00E+01 4.40E-01 1.07E-02 25 629.88 1750 14127 0.0E+00 3.0E-04
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